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1. Heas, 32a1a4M ¥ NJIAHUPYeMblIe pe3yJIbTaThl 00y4YeHHUs 10 TUCHUIINHE

Llenpr0 OCBOEHUS AMCHUIUIMHBI «AJNTOPUTMH3ALUS W IPOrPAMMHUPOBAHUE»
sBIsieTCS (HOPMUPOBAHHE KOMIIETEHIIMI CBS3aHHBIX C pa3pabOTKON alropuTMOB
pElIeHUs] TPAKTUYECKUX 3a]ad Ha S3bIKE MPOrpaMMHMPOBAHUSA, B TOM YHCIE 3a/a4y
MaTEMaTUYECKUX, TEXHHUYECKHX, WHXEHEPHBIX M Ap. SI3BIKM IPOrpaMMHUpPOBAHMS,
ucronb3yembie B o0ydernu Python u Cut++.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

— O3HAKOMJIGHUE C OCHOBHBIMH QJITOPUTMaMU U  IMPOTrPaMMHBIMU
CpEICTBaMH pPEIICHUS TPAKTUUYECKUX 3a/]a4;

- dbopMupoBaHue yMeHUH paszpabaTbiBaTh aJIrOPUTMbI U  peIIaTh
MPaKTUYECKUE 3a/1a4U Ha S3bIKE POTPAMMHUPOBAHUS;

- (opMUpOBaHHE CHOCOOHOCTH aJ€KBATHO OLEHUBATh pa3pabOTaHHBIC
QITOPUTMBl M PEAJTU30BAHHOE MPOrPAMMHOE 00ECIEUECHUE PEHICHUS MPAKTUYECKUX
3a/1ad.

KomnereHnmu u UHIMKATOPBI, POopMUpyeMble y 00y4aromuxcsi:

Kox n HauMeHOBaHUE KOMIICTCHITUH Kox n HauMeHOBaHUE WHAMKATOPA
OIIK-8.1 Cnocoben pa3zpabaTbiBaTh aarOpPUTMbI
OIIK-8 CnocobeH pa3pabaTbIBaTh JUIsI peIICHUs TPAaKTUYECKUX 3a]a4
anroputmsl U nporpammsl, npurojausie | OIIK-8.2 Criocoben pazpabaThiBaTh
TUISL IPAKTUYECKOTO TIPUMEHEHUS KOMITBIOTEPHBIC TIPOTPAMMBI, TTPUTOTHBIC TS

MMPAKTUYCCKOI'O IPUMCHCHUA

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromme TUCIUIIIMHBL (MOAYyIHN), paktuku, HUP, ap.
1. Wudopmanuonnsie Texuosoruu (MupopmarrionHbie u 1iuppoBbie
TEXHOJIOTHH)

[Tocnenyromue aucruminabl (Moaynun), npaktuku, HUP, mp.
1. OOBeKTHO-OPUEHTHPOBAaHHOE MporpaMMupoBanue (MupopmalmoHHbie 1
U POBHIC TEXHOJIOTHN)
2. ba3sl nannbix (MHbopMaoHHbie 1 ITU(GPOBLIC TEXHOJOTHH )
3. Java-texnosiornu (Crienuaan3upoBaHHBIA MOIYIIb 1)
4. Web-nporpammupoBanue (Crienaan3npoBaHHbIA MOIYITb 1)
5. Texnomoruu MOOMIBHBIX TIpuaoxkeHUN (CrerraaTn3upoBaHHbIH
MoTyJib 1)
6. YueOHnas npakTuka (o3HakomutenbHas) ([IpakTrka)
7. IlpousBoacTBeHHas IpaKTUKA (TEXHOJOTUYECKast (MMPOEKTHO-
texHosoruueckas)) (I[Tpakrrka)
8. TlpousBoactBenHas npakTrka (nmpoektHas) ([IpakTuka)
9. IIpousBoactBeHHas npakTrka (npemaumiomuast) (ITpakTuka)
10. BeimonHeHUE U 3a1TUTa BBIMTYCKHOW KBaTM(UKAIIMOHHON PabOThI
(TocynmapcTBeHHast UTOTOBAsT ATTECTALIHS)



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI
J11s 04HO# popMBI 00YUECHUS

Bun yuebHoli paboThI Bcero | Bcero | Cemectp(bl)
3E 4acoB 1 2
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 9 324 108 | 216
KOHTAKTHAS PABOTA* - 165 55 | 110
0OAYJIMTOPHAS PABOTA 3,4 122 50 712
Jleknuun 1,4 52 16 36
[IpakTruueckue (CeMUHAPCKUE) 3aHATHUS - - - -
JlabopaTopHbie pabOThI 1,9 70 34 | 36
CAMOCTOATEJIBHAS PABOTA OBYUYAROLIEI'OCA 5,6 238 58 | 180
[IpopaboTka yueOHOTO MaTepHaia 3,6 166 58 | 108
KypcoBoii mpoekT - - - -
KypcoBas pabdota 1 36 0 36
[ToaroroBka K NpoOMEKyTOYHOM aTTECTallUN 0,36 36 0 36
[TpomexxyTOUHas aTTECTAIINS: 3 3
KP KP
Jiist 3a04HOM (OpMBI OOyUEHHS
Bun yuebHoit paboThl Bcero | Bcero Cemectp(bl)
3E 4acoB 1 2
OBIIAA TPYAOEMKOCTDB JUCHUIIJIMHBI 9 324 108 216
KOHTAKTHAS PABOTA - 96 21 75
AYJIMTOPHAA PABOTA 1,17 42 8 34
Jlexuun 0,56 20 4 16
[IpakTuueckue (CeMHMHAPCKUE) 3aHATHUS = = = .
JlaGopatopHbie pabOTHI 0,61 22 4 18
CAMOCTOSATEJIBHASA PABOTA OBYUYAIOHIET'OCA 7,83 282 100 182
[IpopaboTka yueOHOTO MaTepuana 6,5 233 96 137
Kypcosoit npoekr - - - -
Kypconas pabota 1 36 0 36
[ToaroroBka K NpOMEKYTOYHOM aTTeCTallun 0,36 13 4
[TpomexyTo4Has aTTeCTAIHS: 3 3
KP KP

3.2. Coaep:kanue AUCHUIUIUHBI, CTPYKTYPUPOBAHHOE MO pa3iejaM H
BHJaM 3aHSATHH

Q
Paznensl | m o | Pacnipenenenue | DopMBbI U | WHaekchbl MHAMKATOPOB |




IACIIATUIHHEI TPYJIOEMKOCTH BUJI dbopMupyeMbIxX
10 BUJIaM y4yeOHOMU paboThbl | KOHTPOJIs KOMIIETEHITUI

JICKIIUU
nab. pao.
p. 3aH.
cam. pao.

Pasnen 1. Beenenue B 36 6 12 18 OIIK-8.1, OIIK-8.2
SI3BIK
MIPOTPaMMHUPOBAHUS
Python

bazoBrie THUIIBI

TK 2
TaHHBIX Python,
quciia K3

TK 1,

Pasgen 2. basoBeie | 32 4 8 20 OIIK-8.1, OIIK-8.2
TUIBI JaHHBIX Python,
CTPOKH, CITUCKH,
CJI0Bapu

Pasmen 3. basosrie | 40 6 14 20 TK 2, OIIK-8.1, OIIK-8.2
TUIBI JaHHbBIX Python, TK 3
(haiiel, KOPTEXH, TK 4
MHOYECTBA.
Co3nanue
MIPHIIOKCHUS Ha

Python

3auer oM 1 OIIK-8.1, OIIK-8.2

Hroro 3a 1 cemectp 108 16 34 58

Pasmen 4. basosrie | 60 12 12 36 TK 5, OIIK-8.1, OIIK-8.2
AJITOPUTMBI TK 6
IPOrpaMMHUPOBAHUSL.
ANrOpUTMBI,
MOBBIIIIAIOIIHE

3¢ (HEeKTUBHOCTh
IPOrPaMMHOTO KOJIA.

Paznen 5. Ilpuemsi | 60 12 12 36 OIIK-8.1, OIIK-8.2
CTPYKTYPHOTO
IPOTPaMMHUPOBAHUS

Pasmen 6. Pabora c| 60 12 12 36 TK4 OIIK-8.1, OIIK-8.2
CUMBOJBHBIMH u
MMOJIL30BATEILCKUM U
TUIIAMHU. OCHOBBI
00BEKTHO-
OPHUEHTHUPOBAHHOTO
MOAXO0MA.

KypcoBas pabota 36 36 OMkp OIlK-8.1, OIIK-8.2

DK3aMeH oM 2 OIIK-8.1, OTIK-8.2

HToro 3a 2 cemecTp 216 36 36 144

3.3. Conep:kaHue QM CHUNIMHBI

Pasnen 1. BBenenue B s3bIk nporpammupoBanHus Python bazoBbie Turibl
nanHbix Python, yncna.
Tema 1.1. Cunrakcuc si3pika Python. /lunamuueckas tunmsanus BBenmenue B




TUTIB 00BeKTOB Python.

Tema 1.2. bazoBeie Ttunsl pgaHHeix B Python. OOpaboTka uwncnoBoit
nHpopMaruu.

Tema 1.3. bazoBsiit Tun nanHeix Python — uncna, mogynu math, random.

Pa3nea 2. IlocnenosarensHoctu B Python. ba3oBeie Tumbl nanueix Python —
CTPOKH, CITIUCKH, KOPTEKHU.

Tewma 2.1. ba3oBble TUIIBI TaHHBIX — CTPOKH, METOABI CTPOK.

Tema 2.2. ba3oBblie TUIIBI TaHHBIX — CIIUCKU, ABYMEPHBIEC CITUCKU (MATPHUIIBI).

Pasnen 3. bazoBeie Tumbel ganHbiXx Python, cnoBapu, MHOXecTBa, (ailibl.
Coznanue npuinoxenus Ha Python.

Tema 3.1. ba3oBbie TUTIBI TaHHBIX — MHOYKECTBA, CJIIOBAPH.

Tema 3.2. ba3oBblie TUITBI TaHHBIX — (DAITHI.

Tema 3.2. Tlonp3oBarenbckue (ynkimu B Python, oOpaboTka uCKIIOYEHUI.
Co3znanue npuiokeHus Ha Python.

Pasnen 4. ba3oBble  airopuTMbl  IPOrpPaMMHUPOBAHHUA.  AJITOPUTMBI,
noBbllIatonKe 3¢pHEKTUBHOCTh IPOrPaMMHOTO KOJIA.

Tema 4.1. Apudmernyeckue omnepauuu U mareMmaruyeckue QyHkmuu C+,
IpOrpaMMHUpPOBAaHUE 3aJad JUHEHMHOM CTpyKTyphel. Onepauuu BBOJAa-BBIBOJA,
MOHATHE TOTOKAa JaHHBIX, Omepatopsl  (QopMaTHPOBAHHOTO  BBOJA/BBHIBOAA,
oTepaTophl AITOPUTMA BETBIICHUS.

Tema 4.2. Cuetnslii onepatop nukiaa For. AnropuTmsl reHepanun ciaydaiiHBIX
YHCell.

Tema 4.3. Omnepatopbl YCIOBHOTO NHKJIA. AJTOPUTMBI TaOyJsIUK JaHHBIX.
Onucanue U UHUIMATU3ALMS CTATUYECKUX MaCCHBOB.

Pa3znen 5. [Ipuemsbl CTpyKTYpHOTO IPOrpaMMUPOBAHUS.

Tema 5.1. OcHOBHBIE MPUHILIMUIIBI CTPYKTYPHOTO MporpamMmmupoBanud. [lonsTue
«pynkuus». Ctpyktypa QyHKUMA U ux Tunbl. PopManbHble U (DaKTUUYECKue
IapaMeTphl.

Tema 5.2. Onucanue JUHAMUYECKUX MacCUBOB. CTPYKTYypHBIH MOAXOJ MpPH
paboTe ¢ OTHOMEPHBIMH U JBYMEPHBIMHU TUHAMHUYECKUMH MaCCUBaMHU.

Tema 5.3. Ykazarenn na ¢ynkmuu. CrocoObl mepenadyd UMEeH (DYHKIUA B
Ka4eCcTBE ITapaMeTpa.

Pa3nea 6. PaGoTa ¢ CUMBOJIBHBIMH M TOJIb30BATEIBCKUM M TUMaMU. OCHOBBI
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1A.

Tema 6.1. CumBosibHbIE JaHHBIE U CTpOKU. CTpokoBbie GyHKUUU. [Ipumeps
3aJlay Ha 00pabOTKy CHMBOJIbHBIX MAacCHUBOB U CTpokK. Ilojb30BarenbCcKue THUIIBI
naHHbIX. [lepeuncnenus.

Tema 6.2. Crpykrypel. OO0benunenusi. lleperpy3ku u mabmoHbl (yHKIUH.
[Tommopdusm. Ileperpy3ka omepanuii. Bpems xu3HM U 00JacTh BUIUMOCTH
NIEPEMEHHBIX.

Tema 6.3. OcuoBbl OOII. Ilonsatue kmacc. AtpuOyTthl kiacca. Hacrnemoanue.



[Tonsitue 6a30BbI UM MPOU3BOAHBIN Kiacc. [IpHHIMIBI HAcIEAOBAaHUS 3aKPBITHIX U
3alUIIEHHBIX 00JacTel Kiacca.

3.4. TemaTuyecKkni MJIAH NPAKTHYECKUX 3AHATHI
Jannwiii 610 pabomol He npedycmMompeH y4eOHbIM NIAHOM.

3.5. TemaTu4yeckuii NJIaH JJaDOPaTOPHBIX padoT

. Benenwne B tTambl 00bekTOB Python

. bazoBeie Tumbl nanHbIx B Python. O6paboTka yncnoBoii nHpopMauu

. bazoBeiii T nanueix Python — yncna, moyiau math, random

. ba3oBbIe TUIIBI JTAHHBIX — CTPOKH, METOJIbI CTPOK.

. ba3oBbIe TUIIBI JTaHHBIX — CUCKU, IByMEPHbBIE CIIUCKHU (MaTPHLIbI).

. ba3oBbI€ THIIBI JTAHHBIX — MHOXKECTBA, CIIOBAPH.

. bazoBble TUIIBI JaHHBIX — (DaiIIbL.

. [Mome3oBaTensckue ¢ynkmuu B Python, o6padorka uckmodennii. Co3nanue
npuioxkeHus Ha Python.

9. JIuneitasie anroputmsl. [locTpoenre mporpaMm Ha JIMHEHHBIE aITOPUTMBI.

10. Anroput™msel BeTBieHus. [locTpoeHne mporpaMm ¢ anrOpuTMaMH BETBIICHUS:
ompenenenne OJ3 ns  maremarnueckux — ¢yHkuui. IIporpamMmmupoBanue
IIPEPHIBAHUM.

11. [uknuyeckue alropuTMbl, CUETHBIM omeparop unukiaa. Iloctpoenue
IIPOrpaMM C AJITOPUTMAMH LUKJINYECKONU CTPYKTYPBHI.

12. TlpumeHeHwem OWTOBBIX omepanuii. Pemenune 3amauy Ha 00pabOTKY
OJIHOMEPHBIX MACCUBOB C TPUMEHEHUEM OUTOBBIX ONEpaALU.

13. [uknudyeckue anropuTMBI, UTEPAMOHHBIA omeparop mukia. [loctpoeHue
IPOrpamMM C AJITOPUTMAMH LUKIMYECKOU CTPYKTYPHI.

14. TlocTpoeHue mporpaMM MOAYJIBHOM CTpyKTypbl. OObBsSBIECHUE U
omnpeseneHue PyHKIu.

15. Pemienue 3amay ¢ OJHOMEPHBIMM CTaTHUYECKMMM MacCHUBaMH METOJaMU
CTPYKTYPHOT'O IPOrPaMMHPOBAHUS.

16. PaspaboTka MeTOgaMU CTPYKTYPHOTO MPOTPAMMHPOBAHUS —(PYHKIIHIA,
3aJlaHHbIX TpaUUYEeCcKH, aHAIU3 MPOrpaMM C Mepegadyeil mapaMeTpoB Mo 3HAYCHUSIM,
CCBUIKAM, YKa3aTeIsIM.

coONO OIS~ WN

3.6. KypcoBoii npoekT /KypcoBasi pa6ora

1. Jlana peiicTBuTeNbHAS KBaApaTHas wmaTpuia mopsaka 2n. Ilomyuutsb
HOBYIO MAaTpHILy, TIEpecTaBissl ee OJIOKA pasMepoM N X N: a) KpecT-HaKpecT; 0) 1o
YaCOBOM CTpenKe (JIEBbI BEPXHHM OJIOK CTAHOBUTCSA TMPABBIM BEPXHUM, IPaBBIM
BEPXHUI — IPABbIM HUXKHHUM U T.11.).

2. CocraBuTh mporpaMMy, KOTOpas 3allOJIHSIET KBaJPATHYI MAaTPHILY
HopsiJIKa N 9rciIaMu, 3alanHbIME (yHKIMer F(N), 3amuchiBas X B HEE IO CITUPATTNY
d) MO0 4YacoBOil cTpenke, 0) MPOTUB YacoBOil cTpenku. Pa3zpaboTarh mpoexT ams



cirydas, korjga F(N) Moxxet ObITh pa3HoOl ((PYHKIHUS, KaK TapaMeTp).
Hanpumep, s N=5 u F(n)=n? mony4aeM cieayromue MaTpHUIbL:
a) 1 2 3 4 0) 16 15 14 13
16 17 18 19 17 24 23 12
15 24 25 20 18 25 22 11
14 23 22 21 19 20 21 10
13 12 11 10 9 5 6 7 8 9
3.  Jlan omHOMepHBIH 1iemourCIeHHBIN MaccuB pazmepa N. Pazpaborats He
MeHee JByX crnoco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C

00 N O O
ENNCO R NG

IPUMEHEHHEM TTOOUTOBBIX OTIEpaITUii.

4.  Jlana BemectBeHHas Martpuiia pasmepom (N X M). IlepecraBisisi ee
CTPOKH M CTOJIOIIBI, TOOUTHCSI TOTO, YTOOBI HAUOOJIBIINN dTIEMEHT (WJIM OJIUH U3 HUX)
OKa3aJiCs B JIEBOM BEPXHEM YTIIy.

5.  Pa3paboTarh mpOEKT, KOTOpBI 00ECIEeUrnBaET BBIMOJHEHUE OIEpaIlHii
CIIOKEHUS, BBIYMTAHUS W YMHOXKEHMsSI HaJ MaTpUIlaMH IeJbIX uucel. Buioop
BBITIOJIHEMOW OIepalii OCYIIECTBISIET ToJib3oBaTenb. [l  apudmernueckux
orepaluii HaJl MaTPUIIAMH UCTIOJIB30BATh MEPErPy3Ky OMepaTopoB.

6. N3 maccuBa ynaiauTh camyro JJIUHHYIO IEMOYKY YETHBIX 3JIEMEHTOB.
[Tpumep, u3 maccua A[8]: 4 142 12 4 6 nomwken nonyunthes MmaccuB A[5]: 414 2
1 (camas navMHHAS MEMOYKA YETHBIX YHCEN BKIIOYAET dJEMEHTHI ¢ 6 1o 8: 2 4 6).
[IpoBeputh MOTHOTY MNPOrpaMMbl HA JJIMHHBIX MacCHBax C OOJIBIIUM HaOOpOM
MOCJIEIOBATEIBHOCTEH MeNbIX uucen. PaccMoTpeTs cuTyanuio, Korjaa MoAoOHBIX
IIEMOYEK HET.

7. U3 maccuBa A ynanuTth T€ 3JIEMEHTBI, KOTOPbIE BCTPEYAIOTCS U B MaCCHUBE
A u B maccuBe B o kpaiineit mepe mo 2 pasa. [Ipumep, maccuB A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAETCS TOJIBKO
3JIEMEHT, paBHbIH 5. MaccuB A mociie ynaneHus npumet Bua: A[6]: 33423 9.

8. U3 maccuBa A yJanuTh T€ IEMOYKHA YETHBIX JIEMEHTOB, B KOTOPBIX €CTh
XO0Ts1 ObI OZMH 3JeMeHT u3 MaccuBa B. ITpumep, maccuB A[9]: 324523265,
maccuB B[6]: 1 34 7 8 9. Maccus A niocie ynanenus npumet Bua: A[7]: 352326 5.

9.  MaccuBsl 4 u B nipeCcTaBIsAOT cOO0M IBa YUCIOBBIX MHOXKECTBA U3 N U
M 5JIEMEHTOB, COOTBETCTBEHHO. Pa3paboTath mporpaMMbl JUIs  TOJYYCHUS
oOBeMHEH NS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXECTB.

10. MaccuB 4 npencrapisier co0oil MaTpuily Kod(hOUIIMEHTOB JIMHEHMHOTO
ypaBHeHUs1 N-To mopsaka. PaspaboraTe mporpamMmy i HaXOXKJACHHUS PEIICHUS
cucrteMbl Metojiamu ['aycca u Kpamepa.

11. MaccuB 4 npencraBisieT co0oil MaTpuily KOd(hOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs1 N-To mopsaka. Pa3paborate mporpamMmy s HaXOXKACHHUS PEIICHUS
CUCTEMBI METOZIaMU 31Tl U METOJIOM OOpPaTHOM MAaTPHIIHI.



12. Tlocrpouts (QyHKIMOHANEHYIO MaTpuiy F(X,Y) = /X +3{/§—;B n

VX2 +y”
TOYKaX JJIs JII0OO0T0 3aIaHHOTO Jnara3zoHa X, Y. Haitu koopauHaThl (Xmin, Ymin) (Xmax,
Ymax) SKCTPEMAlIbHBIX TOYEK (YHKIMM, €CIM TaKHUX TOYEK HECKOJbKO YyKa3aTb
KOOPAMHATHI BCEX TOYEK.

13. [an (aiin, coxmepkamuii TEKCT Ha pycckoMm s3bike. [logcuuTaTh
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCA HA OJHY U Ty ke OYKBY U
BBIIaTh ATH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMUECTBA CJIOB.

14. Hamucatep mnporpammy, KOTOpas TO3BOJISI€T 3alIM(pPOBBIBATH U
paci(ppoBbIBATH COOOLIEHUE C MOMOIIBIO «IIH(pa MEPEeCTAaHOBKW». IDTOT MHUQP
MEHSIET MECTaMH JiBe cocefanue OykBbl. [IpogyMars BapuaHT mu(pOBKHU, €CITH YHCIO
OYKB B CJI0€ HEYETHOE.

15. Texkct nporpammbl Ha C++ Xxpanutca B (aitie Ha aucke. CocTaBUTH
nporpaMmy oOpabOTKH TEKCTa MPOTrpaMMBbI: 1) ONpeAeInTh MaKCUMaIbHYIO CTEIEHb
BJIO’)KEHHOCTH IIMKJIOB B MpOrpaMMme; 2) OMpPEeNUTh O0IIee KOJIWYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Tpobena; 3) yJalnuTh U3 TEKCTa MPOTrpamMMbl
BCE KOMMEHTapHH.

16. Hamumcats nognporpammy—dynakiuio Form(S, X, Y), rae S — cTpoka, X u
Y — BelIecTBEHHbIE NIEpeMeHHbIE. B cTpoke 3amucano apudMeTndeckoe BhIpaKeHHeE,
cozepkaiiiee nepeMeHHbie X U Y, KOHCTAHTHI (11eJIbI€ WIIM BEIIECTBEHHBIE), ONEepaliu
+, -, *, /. Ilopsgok omepanuii ompezaeneH ckoOkamu. lloamporpamma—QyHKIms
BO3BpaIllaeT 3HaYeHNE apu(METHIECKOTO BRIPAKCHUS MPU 33IaHHBIX 3HAYCHUAX X U
Y.

17. Hamucats moamporpammy—dysknuto Form(S, X), roe S — crpoka, X —
BEIICCTBCHHAsT TepeMeHHas. B cTpoke 3amucaHo apudmernyeckoe BBIpaXKeHHE,
coJieprKailiee MepeMEeHHYI0 X, KOHCTaHTHI (11eJIble WJIM BEIIECTBEHHbIEC), ONepaluu +,
-, *, /. Tlopsmok omnepauuii omnpeneneH ckoOkamu. Ilogmporpamma—¢dyHKIHS
BO3BpaIlaeT 3HaYeHNe apuhMETHIECKOTO BEIPKEHUS MPHU 3aJJaHHOM 3HAYCHHUH X.

18. Pazpaborarh IpOEKT, B KOTOPOM PEATU3YIOTCA CTAaHAAPTHBIX ONepaluu
HaJ TPEXMEPHBIMU BEKTOpPaMU a=xi+yj+ zk . Co3gath COOTBETCTBYIOIIHE
CTPYKTYpHI, GYHKIMU C HUMU U pPeaIu30BaTh MEPErpy3Ky ornepaTopos.

19. Pa3paboTtaTh MPOEKT, B KOTOPOM PEATM3YIOTCS CTaHAAPTHBIX ONEpaIuu
HaJ  KOMIUIEKCHBIMH  4HCJIaMH B  ajrebpauueckoii  dopme__ z=A+iB.
| — KOMIUIEKCHAs equHUIa | = V—1. Co3maTh  COOTBETCTBYIONIUE CTPYKTYPHI,
(GYHKIIMM C HUMU U pean30BaTh MEPerpy3Ky OonepaTopos.

20. Pa3pabotarh mpoEKT, B KOTOPOM PEATM3YIOTCS CTaHJAPTHHIE OMepaluu
HaJ KOMIUIEKCHBIMH 4YHCJIAMH B OKCIOHEGHIHMANbHOW Qopmez =", i
KOMILTeKcHast exuanua i = vV —1. Co3xats COOTBETCTBYIOIINE CTPYKTYPbI, QYHKIIUH C
HUMH U PEAIN30BaATh IEPETPY3KY ONEPATOPOB.



4. OueHnBaHue pe3yJabTATOB 00y4eHUs!

OrneHnBaHWe pe3yJabTATOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMKax TEKyIIero KOHTPOJIS ¥ TMPOMEKYTOYHOW aTTECTAIlMH, MPOBOJAMMBIX TIO
oamnpHO-perTunroBoit cucreme (bPC).

[Ikana oleHKH pe3yIbTaTOB OOYUICHHSI 110 THUCITUTUIHHE:

YpoBeHb chOpMUPOBAHHOCTH
WHIUKATOpPa KOMIICTESHITUHI
. N Huxe N
Bricokuit Cpennuit Huzkni
3anaHu- CpCAHCIO
Koz Koz POBAHHBIC | 57 85 10 100 | oT 70 10 84 | oT 55 10 69 | or 0 ;o 54
KOMITE- | HMHIUKATOPA | PE3yJIbTATHI
TEHIUM  KOMIIETEHIMH| OOYUEHHS 110 Illxamna oneHMBaHUA
HEY/I0B-
JTUCIUTLINHE yHOBIET- ya
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIBHO
TCIBbHO
3a4TEHO HE 3a4TCHO
3HATH:
3HaeT Bce | 3HaeT 3HaeT He  3maer
OCHOBHBIE OCHOBHBIE HEKOTOphIE | OCHOBHBIE
OCHOBHBIC | THIIOBEIC TUTIOBBIC OCHOBHBIC | THIIOBBIC
TUTIOBBIC QITOPUTMBI | AITOPUTMBI | TUIIOBBIC QITOPUTMBI
QITOPUTMBI | pEIICHUS peleHus QITOPUTMBI | pEIICHUS
perreHus MPAKTUYECK | TMPAKTHYECK | PEIICHHUS MPAKTHIECK
MPaKTUYECK | MX 3a]a4 Ha | UX 3a7a4y Ha | IPaKTHYeCK | MX 3a1ad Ha
WX 3a7a4 Ha | o0paboTKy | 00paboTKy | X 3ada4d Ha | 0OpaboOTKyY
00paboTKy | pa3iMYHBIX | PA3IMYHBIX | OOPabOTKY | pa3IMYHBIX
OITK-8 pa3JINYHBIX | THIOB TUTIOB pa3IMYHBIX | TUIIOB
CriocoGen THIIOB uH(popmany | HHGpOpMay | TUIIOB uH(popMalu
uHpopManu | u, HE | U, MOXeT | uHpopMaIH | u,
paspabarsl | O[IK-8.1
BATL : u (uucna, JOTyCKaeT | AOMYCTHTh | H, JIOTTyCKaeT
Cnocoben | crpoku, OIIMOOK HECKOIBKO | JIOMyCKaeT | rpy0ble
AITOPUTM 6
- pa3palaThl | MacCHUBBI) HErpyObIX MHOT'O OIINOKHU
BaTh o1nOoK HerpyObIX
nporpamMmm
i aJTOPUTMBI OIHO0K
b
ST METh!
npurogHsr | Y
e s pereHust Hemonctpu | Jlemonctpu | HactuaHO He woxer
T T MOHCTPH | II MOH
npakTHyec | PAKTHIECEC PazpabateiB bye bye Fenonetp POAENOHE
KOTO KUX 33124 p YMEHHE yMEHHE pyer TPUPOBATh
arhb pa3pabatbeiB | pa3pabaThiB | yMEHHE yMEHHUE
MPUMEHEH
st AJITOPUTMBI | aT1p aTh paspabatbIB | pa3pabaThiB
pemeHuns QITOPUTMBI | AITOPUTMBI | aTh aThb
MPAKTUYECK | perIeHUs pelIeHus QITOPUTMBI | AITOPUTMBI
UX 3aJa4, B | MPAKTUYECK | MPAKTUYECK | PEUICHUS pelieHus
TOM 4HCJe | X 3aj7ad, B | MX 3aJa4, B | MPAKTHYECK | MPAKTHIECK
3amau TOM YHCJIE | TOM 4YHCJIe | MX 3ajJa4, B | UX 3aJad, B
IIPUKIATHO 3aga4 3aaad TOM YHCJIC | TOM YHUCIIC
i o6macTu | IPUKIAIHO | MPUKIAJAHO | 3aJad 3a1a4
JesTenpHOC | 1 obmactu | i o0OmacTu ngKnanHo EIpI/IKJIaIIHO
™ JEeSTENIbHOC | AesITeNnbHOC | M objactu | i oOyactu
TH, HE | TH, MOXET | AeATEIbHOC | NeATEIbHOC
JIOTYCKAeT | AOMYCTUTh | TH, TH,




OInoO0K HECKOJIbKO | JIOIYCKaeT | JOMyCKaeT
HErpyOBIX MHOT'O rpyOsbIe
OLIMO0K HETpyOBIX OLIMOKH
oLIMO0K
BJIAJICTh:
Hemonctpu | Jemonctpu | HactuuHo He wmoxer
pyet pyer JE€MOHCTPH | MPOJIEMOHC
BJIaJICHUE BJIaJICHUE pyet TPUPOBATh
HaBBIKAMU | HABBIKAMH | BJIaJICHHE BJIaJICHHE
HaBbikamu | pa3paboTku | pa3paOOTKH | HaBbIKAMM | HaBBIKAMU
pa3paboTku | u pa3paboTku | pa3paboTKu
u ONTUMU3AI] | ONTHMHU3ALl | U U
onTUMU3al | UK uu ONTUMM3AL] | ONTHUMHU3ALL
uu QITOPUTMOB | aJITOPUTMOB | U uu
QITOPUTMOB | PELLICHUS peleHus aJITOPUTMOB | AITOPUTMOB
peLeHus IPAaKTUYECK | MPAKTHYECK | PELIeHUs peleHus
NpakTUYeCK | UX  3aJad, | MX  3a/ad4, | IPaKTHYECK | MPAKTHYECK
uX 3aja4 HE JONycKaeT | MX  3aj4ad4, | UX  3ajad,
JOITyCKAeT | HECKOJIBKO | JIOMYyCKAaeT | JIOMyCKaeT
OmuooK HerpyObIxX MHOTO rpyOsIe
OIIMO0K HerpyObIX OIINOKHU
OLIMO0K
3HATh:
3Haer Bce | 3HaeT 3HaeT He  3maer
CHHTAaKCHYE | OCHOBHBIE | HEKOTOpPHIE | OCHOBHBIC
OcHOBHBIE | CKHE CHUHTaKCH4e | OCHOBHBIE | CHHTaKCcHYe
CHUHTaKCH4e | KOHCTPYKIH | CKHUE CHUHTaKCU4e | CKHe
CKHe " S3bIKa | KOHCTPYKIHU | CKHE KOHCTPYKIIH
KOHCTPYKILIM | IPOTpaMMH | U A3bIKa | KOHCTPYKLU | U A3bIKA
U SI3bIKA pOBaHUS MporpaMMu | U S3bIKa | IPOTPAMMHU
nporpamMmu | oOpabOTKH | pOBaHUS MpOrpaMMH | POBAHUS
OITK-8.2 pOBaHHUs pasUYHbIX | 00OpabOTKU | pOBaHUS 00paboTKH
Criocoben 00paboTKK | TUIIOB pa3nuyYHbIX | 00pabOTKU | pa3IMYHBIX
pasNuYHbIX | MH(OpMAIU | TUIIOB pa3NUYHBIX | TUIIOB
pa3pabaTsl
BATL THUIIOB u, He | uH(opMaIy | THUIOB uHpopManu
COMITBIOTE uH(popMaly | TomyckaeT | M, MOXeT | uHpopMauu | H,
pHbIE u (yucna, OLIMOO0K JOMYCTUTh | H, JIOIyCKaeT
CTpOKH, HECKOJIBKO | JIOIyCKaeT | rpyObie
porpamMm
o MacCHBBI) HErpyObIX MHOTO OLITMOKH
o1InOoK HErpyObIX
IPUTOJIHbIE
s [)1187(0]0) 3
paKkTH4ecC YMCTE:
KOO PazpabatsiB | [lemonctpu | lemonctpu | Yactuuno He wMoxer
—— pyet pyer JIEMOHCTPH | TIPOJIEMOHC
st NPUKIAJHBl | YMEHHE yMEHUe pyet TPUPOBAThH
e pa3palaThIB | pa3pabaTbiB | yMEHUE yMEHHE
KOMITBIOTEp | aTh aThb paspabatbIB | pa3pabaThiB
HBIE NPUKIAJHBl | IPUKIATHBL | aTh aThb
POTPaMMEI | € e MPUKIIAJHBl | TIPUKIIATHBI
IPUTOJIHBIE | KOMIBIOTEP | KOMIIBIOTEp | € e
IE HBIC HBIE KOMIIBIOTEP | KOMITBIOTEP
IPAaKTUYECK | MPOrpaMMbl | IPOrpaMMBbl | HbIE HbIE
oro NPUTOJHBIE | PUTOJAHBIE | MPOTPAMMBbI | IPOTPAMMBI
IPUMEHEHH | JUIs IS IPUTOJHBIE | IPUTO/HBIE
1, B TOM IPAaKTUYECK | MPAKTUYECK | JUIs IS




qucie 3a1a4d | oro oro NPAaKTUYECK | MPAKTHUECK
MPUKIATHO | IPUMEHEHU | IPUMEHEHH | Oro oro
obmactu |4, B TOM |5, B TOM | IPUMEHEHU | IPUMEHEHU
JEeSATeNIbHOC | YMCiIe 3a7a4 | yucie 3a/1a4y | 1, B TOM |5, B TOM
TH MNPUKIATHO | MPUKIAIHO | YUCIIE 33/1a4 | YHCIe 3a1a4
i obOmactu | 1 oOjacTd | MPUKIAAHO | MPHUKIATHO
JesTeNIbHOC | AesTenbHOC | M oOjactu | i oOiactu
TH, HE | TH, MOXET | JeSITEIbHOC | JEATEILHOC
JIOITyCKaeT | JIOMYyCTHTh | TH, TH,
OO0k HECKOJIBKO | JIOMYCKaeT | JOIyCKaeT
HETpyOBbIX MHOT'0 rpyOsie
91115 (03 HErpyObIX OIMOKHU
OLIMO0K
BJIAJICTh:
Hemonctpu | lemonctpu | HactuuHo He w™oxer
pyer pyer JEMOHCTPU | TIPOJAEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HAaBbIKAMHU | HABBIKAMH | BIIQJICHHE BJIQ/ICHUE
HaBbikamu | pa3paOoTku | pa3paOOTKM | HaBBIKAMH | HABBIKAMHU
pa3paboTku | u U pa3paboTKu | pa3paboTKu
u ONTUMM3AL] | ONTUMHU3ALl | U u
ONTUMU3AL] | U U ONTUMH3AI] | ONTHMHU3ALL
uu KOMIIBIOTED | KOMIIBIOTEp | UU uu
KOMIIBIOTED | HBIX HBIX KOMITBIOTED | KOMIIBIOTED
HBIX nporpaMM | MporpamMM | HBIX HBIX
OporpaMM | MPUTOJHBIX | MPUTOAHBIX | IPOrpaMM | MPOTpamMm
MPUTOMHBIX | JUIS VTS MIPUTO/HBIX | TIPUTOTHBIX
TUIS MPAKTUYECK | MPAKTHUECK | IS TUIS
IPAaKTUYECK | Oro oro IPAaKTUYECK | MPaKTHUECK
oro NPUMEHEHH | PUMEHEHHU | OTO oro
MPUMEHEHU | s, B | 1, B | IPUMEHEHH | MPUMEHEHU
i, B NPUKIAJHO | IPUKIATHO | A, B | 1, B
MPUKIATHO | ¥ chepe | i chepe | IPUKIATHO | IPUKIIATHO
it chepe NESTENIbHOC | AeSITeNbHOC | i chepe | i chepe
NesITeTbHOC | TH, HE | TH, NESTENBHOC | e TeTHHOC
TH JIONTyCKaeT | JIOMyCKaeT | TH, TH,
OLINOO0K HECKOJBKO | IOMyCKaeT | JIOMyCKaeT
HerpyobIxX MHOT'O rpyobie
o1InOoK HErpyObIX OLIMOKH
OmuOoK
OueHouHble MaTepuanbl IS  TPOBEAEHUS  TEKYIIEr0 KOHTPOJS W

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipmioxenuun k paboueil mporpamme
JTUCHUIINHBI.

[TomHBIN KOMIUIEKT 3aJlaHMi M MaTeprajoB, HEOOXOIUMBIX IS OILICHUBAHHS
pe3ynbTaTOB 00YUYEHUS MO0 AUCIUIUINHE, XPAaHUTCA Ha Kadeape pa3padoTunka.



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMAMOHHOE o0ecTieyeHne JUCHHUILIMHbI
5.1. YueOHO-MeTOAMYECKOE O0ecieueHne

5.1.1. OcHoBHas nuTEpaTypa

L IOpbeBa, A. A. MaremaTudeckoe nMporpaMMHpOBaHKE : yuyeOHOe rmocodue / A. A.
IOpweBa. — 2-e u3n., ucnp. u non. — Caunkr-IlerepOypr : Jlans, 2022. — 432 c. — ISBN
978-5-8114-1585-4. — Tekcr : 2JeKTpOHHBIN //  JlaHb : SIEKTpOHHO-OMOIHOTEYHAs

cucrema. — URL: https://e.lanbook.com/book/212210 (mata obpamenus: 21.03.2023). —
Pexxum noctymna: A aBTOpU3. MOJIB30BATENCH.

2. AnznpuanoBa, A. A. Anroputmu3zanus u nporpamMmmupoBanue. [Ipaktukywm : yue6HOe
nocobue / A. A. Aunpuanosa, JI. H. Ucmarunos, T. M. MyxTtapoa. — Cankt-IletepOypr :
Jlanb, 2022. — 240 c. — ISBN 978-5-8114-3336-0. — Tekcr : anekrponHsii / Jlavp :
aNeKTpoHHO-OnbOnmoreynas cucrema. — URL: https://e.lanbook.com/book/206258 (mata
obpamenust: 21.03.2023). — Pexum nocTyma: Ak aBTOPHU3. MOJIB30BATEIICH.

3. Panees, C. M. [IporpammupoBanue. Jlabopatopusiii mpaktukym / C. M. PaneeB. —
Cankr-IlerepOypr : Jlamp, 2023. — 104 c¢. — ISBN 978-5-507-45194-4. — TekcT :
NeKTpoHHBIM  //  Jlamb  :  2neKTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/292907 (nata obpamenwus: 21.03.2023). — Pexxum nocrymna: s
aBTOPU3. OJIB30BATENECH.

5.1.2. JlonoaHUTENbHAS TUTEpaTypa

1. [IporpammupoBanue: OCHOBBI alTOPUTMU3ALMH U MPOTPAaMMHUPOBAHHS : yUCOHUK /
H. W. Tapdunosa, A. H. [leuekun, b. I'. Tpycos ; mon pea. b. I'. TpycoBa. - M. :
Axanemus, 2012. - 240 c. - (Boiciiee npocdeccuonansnoe obpazoBanue. bakanaBpuar). -
ISBN 978-5-7695-9149-5. - Tekcr : HemoCpeACTBEHHBIN

2. Kynunos, 0. M. OcHOBBI coBpeMeHHON MHPOpMaTUKH : yuebHoe mocobue / 0. U.
Kynunos, ®@. ®. [Tamenko. — 5-e uzm., crep. — Cankr-IlerepOypr : Jlans, 2022. — 256 c.
— ISBN 978-5-8114-0918-1. — TekcT : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OKMOInoTeUHas
cuctema. — URL: https://e.lanbook.com/book/213647 (nara obOpamenus: 21.03.2023). —
Pexxum moctyna: 11t aBTOpH3. MOJIb30BATEICH.

3. Axymnu, U. JI. Marematndeckoe nporpaMmupoBaHue B mpumepax u 3agadax / U. JI.
Axynnd. — 4-e uzn., crep. — Cankt-IlerepOypr : Jlanb, 2022. — 348 c. — ISBN 978-5-
507-44635-3. — TekcT : 31MeKTpOHHBIH // JIaHb : 3JIeKTPOHHO-OMONIHOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/231488 (mata oOpamenus: 21.03.2023). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

Ne HaumenoBanue snexkTpoHHbIX U1 UHTEpHET-pecypcoB Ccbuika
/11
1 |DaexTpoHHO0-0MOIMOTEYHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |[DnexTpoHHO-0MOJIIMOTEYHAs cucTeMa «iDOOKS.ru» https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEUHas cuctema «book.ruy https://www.book.ru/
4 |[Topran «OTKpBITOE 0OPAa30BAHUE) https://npoed.ru
5 |Poccwuiickasi HalOHAIbHAS OUOIMOTEKA https://nir.ru/
6 |KubepJlennnka https://cyberleninka.ru
7 |Texuuueckas OnOIUOTEKA https://techlibrary.ru
8 |HaumonanbHast ssekTponHast ouodaunoreka (HOBb) https://rusneb.ru/

5.2.2. Tlpodeccuonanpupie 0a3pl gaHHBIX /| HHGOpMaIMOHHO-CIIPAaBOYHBIC

CHCTCMBbI

Ne
n/n

HanmenoBanue npodeccnoHambHbIX 0a3
JAHHBIX

Anpec

Pexxum noctyna

1 |Odunmanbubi
paBoOBOW MH(POPMALIUU

MHTEPHET-TIOpTal

http://pravo.gov.ru

http://pravo.gov.ru

3aKkoHOAaTenbCTBY PO

2 |CupaBouHast paBoBast cucrema|  http://consultant.ru  |http://consultant.ru
«Koncynprant Ilnroc»
3 |CnpaBo4HO-TIpaBOBast cucTema o http://garant.ru http://garant.ru

5.2.3. JlumeH3noHHOe W CBOOOAHO PACHPOCTPAHIEMOE IPOTPaAMMHOE
oOecrieueHne TUCIUILINHEI
No HaumenoBanue Omnucanue PexBu3uTHI
/Tl |TIPOrPaMMHOTO OOecTieueHust MOITBEP K TAOIITIX
JIOKYMEHTOB
1 OnepanuonHas cucrema Ilonp30BaTennpckas JloroBop  Nel33/2021 oT|

Microsoft Windows 10

OInCpalluOHHadg CUCTEMaA

12.10.2021, muniensuap - 3A0
«Co¢r Jlaiin Tpeia», THI
(BUA) JIMLEH3UM - HEUCKIL
paBo, CpOK JencTBUsA
TTUTIEH3HUH - OECCPOUHO

2 |Microsoft Office 2019

[TakeT opucHbIX npuoxkeHui|JloroBop

Nel133/2021 o
12.10.2021, muniensuap - 3A0
«Co¢r Jlaitn Tpeia», THI
(BUA) JIMLEH3MM - HEUCKIL
paBo, CpOK JencTBUsA
TTUTIEH3HUH - OECCPOUHO



https://e/

3 |LMS Moodle [0 mna  »ddexruBHOroCBOOOHAS JIMICH3MSA, THUIT
OHJIAMH- B3aUMOJICHCTBUA|((BU) JIMIEH3UH - HEUCKIL.
[peroiaBaTenis U CTyJIeHTa  [[IPaBo, CpOK necTBUs
JIMLIEH31H - 6ECCPOUHO.
4  |bpaysep Chrome Cucrema nouckaCBoOOIHAS  JIMIICH3US, THIL
H(pOpMaINU B CeTH|(BUJ) JMIEH3UU - HEUCKIL.
MHTEpHET paBo, CpOK necTBus
TTUIICH3UU - OECCPOYHO.
6. MaTepuaJbHO-TEXHUYECKOE O0ecneuyeHue U CIUIIMHBI
HaumenoBanue HanmenoBanue yueOHOU [lepeyeHp HEOOXOIUMOTO OOOPYIOBAHUS
BUJIa y4eOHOM ayJMToOpuH, TEXHUYECKUX CPEJICTB 00yUeHUs
paboThI CTeIUAITM3UPOBAHHON
J1a00paTOPUH
Jlexuumn VYyeOHnast ayuTopus Ais CrneunanusupoBaHHass  yueOHas  MeOelb,
IIPOBEICHUS 3aHATUH TEXHUYECKHUE CpelICTBa OOydeHUs, CIlyKallue
JEKIIMOHHOTO THIIA JUIL  TpeACTaBlIeHHUs y4eOHOW wuH(popMayu
Oonpmiod  ayauTtopuu  (MyJIbTUMEAUHHBIN
IPOEKTOP, KOMITbIOTEp (HOYTOYK), SKpaH),
JI€MOHCTpallMOHHOe 000py/I0BaHue, Yy4yeOHO-
HarJSIHBIC TTOCOOUS
JlaGopatopHble |YueOHas mabopaTopus Crennanu3upoBaHHOE n1abopaTopHoe
paboThI MIPOrpaMMHOM MH)KEHEPUH, o0opyznoBaHue 1o npoduio gadbopaTopuu
ayn. B-608 IPOrpaMMHOM HUHXECHEPUH,
CrienMann3upoBanHas ydeOHass mebenp Ha 50
NOCaJ0UYHbIX MecT, 24 KommbloTepa ¢
BO3MOYKHOCTBIO BBIXO#a B VIHTepHET W
obecrnieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE cpencTBa o0y4YeHHs
(MynbTUMETUHHBIN IIPOEKTOp,
MyJIbTUMEUIHAs JIO0CKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3UOHHOE MPOTrPaMMHOE
oOecrieuenne

KomMmnberoTepHslii ki1acc,

Crenmanu3upoBaHHas yyeOHas meOenb Ha 42

ayn. B-610 MOCAJIOYHBIX MecTa, 17 KOMITBIOTEpOB ¢
BO3MOXXHOCTBIO BbIXOAa B UWHTepHeT U
o0ecrieueHreM JOCTyTIa B DUOC,
TEXHUYECKUE CpencTBa o0Oy4deHus
(MyIbTUMENUUHBIM  MPOEKTOP, OJKpaH s
MIPOEKTOpAa, MOHOOJIOK), HeoOXxoumoe
JMIIEH3WOHHOE MMPOrPaMMHOE 00ecrieueHIe
VYyeOHnast mabopatopust Criennann3upoBaHHOE nabopaTtopHoe
nH(POPMAITMOHHOMN obopymoBanue 1o mpoduI0 J1adbopaTopun
0€30MacHOCTH, nH(OPMAMOHHON 0€e30MacHOCTH,
ayn. B-615 CrienMaau3upoBaHHas ydeOHas mebenb Ha 35
MOCaJOYHBIX MeCT, 15 KOMIBIOTEPOB C
BO3MOXXHOCTBIO BbIXxoAa B UWHTepHer wu
obecrnieueHreM JocTyna B DOUOC,
TEXHUYECKHE CpencTBa o0Oy4deHus
(MyabTUMEIUHHBIN IIPOEKTOP,




MYJbTUMEIUNHAS JOCKa, MOHOOJIOK),
HEOOXOIMMOE JIMIIEH3MOHHOE IPOrPaMMHOE
oOecrieueHne

KomnbroTepHsiii kiace,
ayn. B-617

Cnenunanu3upoBaHHas yueOHas mMeOenbp Ha 24
MOCaIOYHbIX  MecTa, 21 KOMIBIOTEp ¢
BO3MOXHOCThIO BbIXOJIa B VHTepHEeT W
o0ecrieueHrEM J0CTyma B SUO0C,
HEOOXOJIMMOE  JIMIICH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHslii kiace,
ayn. B-619

Cnenunanu3upoBaHHas yueOHas meOenb Ha 26
MocaliouHbIX  Mect, 21  koMmmbeloTep ¢
BO3MOXHOCThIO BbIXOJIa B VHTepHET W
oOecrieueHneM JOCTyTIa B BUOC,
HEOOXOJIMMOE  JIMIICH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHslii kiacce,
ayn. B-621

CrneunanusupoBanHasi yuyeOHas mebenb Ha 35
OCagoYHBIX MecT, 13 KOMIBIOTEPOB C
BO3MOXKHOCTbIO BbIX0Ja B MHTepHeT U

o0ecrieueHreM JOCTyTIa B BUOC,
TEXHUYECKHE CpeacTBa o0Oy4deHus
(MyIbTUMEIUUHBIM MPOEKTOP, DJKpaH s
MIPOEKTOPA, MOHOOJIOK), Heo0XxoauMoe
JMIICH3UOHHOE MPOTpaMMHOE 00ecrieueHre
VYuebOHas maboparopust Crenuanu3upoBaHHOE nabopaTopHOe

PEVH)XKHHUPUHTA U
yrpaBieHus: Ou3Hec-
porieccamu,

ayn. B-623

obopynoBanue mo mnpoduiato abopaTopuu
PEHH)KMHUPUHTA ¥ yOpaBleHUs  Ou3Hec-
MpoIeccamMy, CICIHATU3UPOBAHHAS y4aeOHas
MeOenp Ha 34 1mocagouyHBIX MecTra, 13
KOMITHIOTEPOB C BO3MOXKHOCTBIO BBIXO/Ja B
WntepHer u obecneuenueM aocryna B MOC,

TEXHUUYECKHE CpelcTBa o0OyudeHus
(MyIBTHME TUHHBIH IIPOEKTOP,
MyJIbTUMEUITHAs JIOCKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3UOHHOE MPOTrPaMMHOE
oOecrieuenne

KomMmnberotepHslii ki1acc,
B-600

Crenmanu3upoBaHHas yyeOHas mebens Ha 30
OCaOYHBIX MECT, 30 KOMITBIOTEPOB,
KOMIIBIOTEPOB C BO3MOKHOCTBIO BBIXOJIa B
Hutepuer u obecnieuenuem aocryna 8 SUOC,

TEXHUUYECKHE CpelCcTBa o0y4yeHus
(MyIbTUMEIUUHBIM ~ TNPOEKTOp,  HOYTOVK,
JKpaH), BHUJICOKaMeEpBHlI, HeoOxoauMoe

JIMIIEH3HOHHOE MIPOTrpaMMHOe o0ecTieueHIe

CaMocTosiTenbHast
pabora

KommnbrorepHslii kinacc ¢
BO3MOXXHOCTBIO BBIXO/1d B
HuTepHer u obecnieueHnemM
noctyna B OUOC

B-600

Crenmanu3upoBaHHas yyeOHas mebens Ha 30
OCaOYHBIX MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeicTBAa O00y4YeHHUs (MyJIbTUME-
JTUWAHBIA  TIPOCKTOpP, KOMIBIOTEp (HOYTOYK),
3KpaH), BUJICOKaMEpHI, IIPOrpaMMHOE
o0ecrnieueHue

YuranpHbIN 321 OUOJINOTEKU

Crenmanu3upoBaHHas MeOellb, KOMIIBIOTEPHAs
TEXHUKa C BO3MOXKHOCTBIO BbIXoJ1a B IHTEepHeT
u obecneuenuem pocryna B OUOC, skpaH,




MYJIbTUMEIUNHBIN IIPOEKTOp, INPOrpaMMHOE
obecrieyeHue

7. OCO0eHHOCTH OPraHu3aluN 00Pa30BATEILHOM eATEeJIbHOCTH ISl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTAMU 3I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSAMH 310poBbsi (OB3) 1 MHBaNMUIBI UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMEINIAThCs M3 OJHOr0 y4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00paTOPHBIX KOPITYyCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [IOMEIIEHUSIX C Y4YETOM OCOOEHHOCTEH
NCUX0(U3NIECKOTO PA3BUTHS U COCTOSTHUS 37J0POBBSL.

Jist o6ydenust mun ¢ OB3 v MHBaNKWIOB, MMEIOIIMX HAPYILIEHUS ONOPHO-
JIBUTATETIFHOTO ammapaTta, 0OECIeUeHbl yCIOBUS OECHpEensATCTBEHHOTO JOCTYyIMa BO
Bce yueOHbIe momernieHus. MHpopmaus o cennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuaronmmxcs ¢ OB3 u wuHBanmuaoB, pa3MmenieHa Ha caldTe YHUBEpCUTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCHCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAOIEPEBOAUUKOB.

Jlist aganTanuy K Bocnpustuio junamu ¢ OB3 u uHBanMgaMu ¢ HapyeHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MaTepuana MO0 JUCHUIUIMHE O00eCIeYrBarOTCs
CJIEYIOIINE YCIOBUS:

- JUIS JTy4lIe OpUEeHTAlUU B ay AUTOPUH, IPUMEHSIOTCSI CUTHAJIbI ONIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0yYaromerocs MPHUBICKACTCA MeAaroromMm
KECTOM (Ha IJIeY0 KIaIeTCs pyKa, OCYIIEeCTBISETCS HEPE3KOe MOXJIOMbIBAaHHE);

- paroBapuBasi ¢ OOydYarOIIMMCS, TEJarormyeckuii paboOTHHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU TPEIOKECHUSIMH, OOecrednBas BO3MOXKHOCTb
YTEHUsI 10 Ty0am.

KoMmneHncamnuss 3aTpyJHEHHA peYeBOr0 H HMHTEIUICKTYaJlbHOTO Pa3BHUTHUSA
c1abOCIBIIAIIMX 00yYarOITUXCS POBOIUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALNN C
TUIIEPCChIIIKaMU, KOMMEHTHUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHTHI H300paXeHMs;

- peryJIIpHOTO TMPUMEHEHUS YNpaXKHEHUH Ha rpaduueckoe BbIIEICHUE
CYILLECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUII;

- obecriedeHs BO3MOXKHOCTH JUIsi OOYy4arollerocss MOJIyYUTh aIpecHYI0
KOHCYJIBTAIIUIO 1O 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jnisa aganTtanuu K BoctpusaTHio juiamMu ¢ OB3 u nHBanmuaamMu ¢ HapymeHUus MU
3peHUs CIPaBOYHOTO, y4eOHOoro, IPOCBETUTEIHCKOTO MaTepuana,
IPEeTyCMOTPEHHOTO 00pa30BaTeIbHONW MPOrpaMMOM MO BHIOPAaHHOMY HaIpPaBICHUIO
MOJITOTOBKH, 0OECTICUNBAIOTCS CICAYIOINE YCIOBUS:

- BeJIETCS aanTaius oQpUIHaIbHOTO caiiTa B ceTu HTepHEeT ¢ y4eTOM 0COOBIX
NOTPpeOHOCTEN MHBAJIMIOB 110 3PEHUI0, 00ECIIEYMBACTCS HATMYKME KPYITHOUIPUPTOBOM
CIIPaBOYHOM MHGOPMAIINH O PACTIMCAHUH YUECOHBIX 3aHSITHIA,

- IETaTOTUYECKUN  pabOTHUK, €ro coOeceaHuK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOIUMCS, P 3TOM KasKIbIi
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pa3 Ha3bIBAETCS TOT, K KOMY TIeIarOTHYECKUI pabOTHUK oOparaercs;

- IEUCTBHUSI, JKECThI, MEPEMEIICHUS TEJAarOrHYeCKOT0 pabOTHUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass wWHOpMANMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTom (ot 18
MTyHKTOB), TOTAJILHO 03BYYHBACTCS,

- o0ecrieunBaeTCcs HEOOXO0IUMbI YPOBEHb OCBEIIICHHOCTH TOMEIICHUI;

- IPEAOCTABIIICTCS BO3MOXHOCTh HCITOJIb30BaTh KOMIIBIOTEPHI BO BpeMS
3aHSATUN U MPABO 3aIUCH 00BSICHEHUH Ha TUKTO(MOH (110 JKEJIIAaHUIO0 00YyYaroITuXCs).

dopma TpOBEACHHUA TEKYIIEW W MPOMEXYTOYHOH arTecTaiuu s
oOyuaronuxcs ¢ OB3 u UHBaIUIIOB OompenesnseTcs NeaarornueckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu olydaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX WHAUBUAYAIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEH JlaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCHbMEHHO Ha Oymare,
MMMCEMEHHO Ha KOMITBIOTEpE, B (popMe TECTUPOBAHMS | T.II., JTMOO MPEIOCTABIISCTCS
JOTIOTHUTEHHOE BpEeMS 71 TIOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJHbHOH PA0OTHI ¢ 00YyYAKIIMMHUCH.

Meroanueckoe obecrieueHre npouecca BOCIUTAHU 00ydaroIuXcsl BEICTYIIAET
OJHUM U3 OMpenessionmx (akTOpoB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKHN TPO(ECCHOHATU3M, JPYAULHUIO,
YETKYIO TPAXKIAHCKYIO MTO3HIINIO, CAMOJIUCIUIUIMHY, TBOPUYCCKUH TTOIXO0 B PEIICHUH
npodeCCUOHANIBHBIX 3a/lad, B XOJi¢ 00pa30oBaTeIbHOrO Mpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[lpu peanmzanuu AUCHUIUIMHBI TPENOJIaBaTeIb MOXET HCIOJIb30BaTh
CJIETYIOIME METOJIbl BOCTIUTATEIbHON PaOOTHI:

- MeToibl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, TPHUMEpP, CaMOKOHTPOJb, pacckKas, COBET,
yoexKaCHUE U Ip.);

- METOJABl OpPraHu3aluU ACATEIHPHOCTH M (POPMUPOBAHUS OIBITA TOBEICHUS
(3amaHue, OOIECTBEHHOE MHEHHE, IIelaroruyeckoe TpeOoBaHUEe, MOpYyUYECHHUE,
NpUydYeHne, CO3aHNe BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHCHHE, U JP.);

- METOABl MOTHBAIMH NEATEIHPHOCTH W TMOBEACHUS (0J00pEeHHe, MOOIIpEeHNe
COLIMAJbHONW aKTUBHOCTH, TIOPHIIAHWE, CO3/aHHME CHUTyallud yclexa, CO3JaHue
CUTYAIIMH JIJI SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanmuy  TUCHUILIMHBI  MPEMOJABATeNIb  JOJDKEH  YYUTHIBAThH
CIICYIOIIME HAPaBJICHUS BOCIUTATEIBHOMN NEATEeILHOCTH:

I pascoanckoe u nampuomuueckoe 60cCnumanue:

- popMupoBaHHe y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
WICHTHYHOCTH, YBKECHHS K CBOCH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHSATHIM B CEMBE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJbTYypHOMY U HMCTOPHMYECKOMY HACIEAWIO, (POPMHUpPOBAHHE CTPEMJICHHS K €ro
COXPaHEHUIO W PA3BUTHIO;

- popmupoBaHue y 00yUJarOMIUXCS aKTUBHOW TPaKIaHCKOW MO3MIIMH, OCHOBAaHHOMN



Ha TPAJMLMOHHBIX KYJIBTYPHBIX, JyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSIX POCCHUICKOIO
oOIecTBa, /s TIOBBIIICHUS CINOCOOHOCTH OTBETCTBEHHO PEalIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE NIPaBa U 00s13aHHOCTH;

- pa3BUTHUE NMPABOBOM U MOJUTUYECKON KYJIbTYpbl O0OYUYarOIIHUXCS, paCIIUPEHHUE
KOHCTPYKTUBHOI'O YYacTUsi B NPHUHIATHH PEIICHWH, 3aTparMBaloIUX HMX NpaBa U
MHTEPECHI, B TOM YHCJE B Pa3IMYHBIX (opMax caMOOpraHU3alluU, CaMOYIIPaBICHHUS,
00IIIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- popMUpOBaHME MOTHBOB, HpPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOUIMX  IPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHON HETEPNUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHWE YYyBCTBA JOCTOMHCTBA, YE€CTU M YECTHOCTH, COBECTIUBOCTH,
YBAXEHUS K POJUTEISIM, YUUTEISAM, JIFOASM CTapIIEro MOKOJIEHUS;

- popMHUpOBaHUE TPUHLUIIOB KOJUJIEKTMBM3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCSA B
TPYAHOW )KU3HEHHOU CUTYAIWH;

- popMUpOBaHUE COIUAAPHOCTH U YYBCTBA COLIMAIBHOM OTBETCTBEHHOCTH IO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI, IPEOJOJIEHHE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHHIO K JIOJASM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUICHUSI K MUPY, CIOCOOHOCTH U YMEHUS IlepeiaBaTh JPYyTUM CBOM ACTETHUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHUe yBaXKCHHS K KYJIbTYPHBIM IICHHOCTSAM POJHOTO TOpojia, Kpas,
CTpaHbI;

- OBBIIICHUE TIO3HABATEILHOM aKTHBHOCTH O00YYaIOIIUXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- hopmupoBaHue y 00ydaronuXcss HAyYHOTO MHUPOBO33PCHHS,;

- hopMupoBaHUE YMEHUS TIOTydaTh 3HAHUS;

- popMHUpOBaHUE HABHIKOB aHAJW3a M CHHTE3a MH(GOpPMAIIMM, B TOM YHCIIC B
npodeCCHOHAIBHOM 001acTH.
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OueHouHble  MaTepuaibl
IpPOrpaMMHUPOBAHUEY, MIPEIHA3HAUCHHBI I OIICHUBAHMSI PE3YJIbTATOB O0YUYCHUS Ha
COOTBETCTBHE UHJNKATOPAM JIOCTHKEHUSI KOMIIETCHITUH.

OneHuBaHNe pe3ynbTaTOB OOyUYEHHUS MO JTUCIHUIUIMHE OCYIIECTBISETCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

10

JUCHUIIIINHE
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Pa3nen 1. «<BBenenue B A3bIK TK1
nporpammupoBanus Python 15 | 0-15 15- 15-30
Ba3oBble THIIBI JAHHBIX ) 30 i
Python, uncaa»
TecT W1 NMCbMEHHBINA ONPOC 7
3amura 1abopaTopHON paboTHI 4
OT4eT o caMOCTOSITENIbHOM 4
pabore
Paznen 2. «ba3oBbie THIIBI TK1 15
nannbIx Python, crpokn, 15 |0-15 30 15-30
CIIUCKH, CJIOBAPH»
TecT WM NMCbMEHHBINA ONPOC 7
3amuTa J1abopaTOpHOH padOThI 4
paTop P
BrimorHeHMe HHIMBUTY ATBHBIX 4
3aanuil (pedeparon)
Paznen 3. «ba3oBbie THIIBI TK2
nanubIx Python, gaiiibl, 25
KOPTeKH, MHOKECTBA. 25 |0-15 40 25-40
Co3nanne npuiIoKeHust HA
Python»
TecT unu NMUCHbMEHHBINA OMPOC 7
3amuTa 1abopaTopHOil paboThI 4
OT4er no caMOCTOSATENbHOM 14
pabote
I[Mpome:xxyTouHasi aTTecTalusA oM 0-45
(3auer, 3x3ameHn, KII, KP)
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Paznen 1. «ba3oBbie TK3
AJITOPUTMBI
NPOrpaMMHpPOBaHMS. 15-
POTPavMUp 15 | 0-15 15-30
AJITOPUTMBI, NIOBBIIIAIOIIHE 30
3¢ PeKTHBHOCTH MPOrPAMMHOI0
KOI2»
TecT WK NUCbMEHHBINA ONPOC 7
3amura 1abopaTopHON paboTHI 4
OTt4eT no caMOCTOSITENIbHOM 4
pabore
Paznen 2. «IIpuembl TK3 15
CTPYKTYPHOIO 15 |0-15 30 15-30
NMPOrpaMMHUPOBAHUSA»
TecT unu NMUCHbMEHHBINA OMPOC 7
3amuTa 1a00paTopHON pabOTHI 4
BrIinonHene nHANBUIYabHBIX 4
3amanuii (pedepaToB)
Paznean 3. «Pabora ¢ TK4
CHUMBOJIbHBIMHU U 25
10JIb30BaTEJIbCKMM U THIIAMH. 25 |0-15 40 25-40
OcCHOBBI 00BEKTHO-
OPHMEHTHPOBAHHOIO MOAX01a»
TecT nnm MUCHbMEHHBIN OITPOC 7
3amuTa 1abopaTopHOil paboThI 4
OT4er no caMoCTOSTENbHOM 14
pabote
I[Mpome:xxyTouHasi aTTecTalusA oM
0-45
(3auer, 3x3amen, KII, KP)
3aanue npoMeKyTOYHON 0-15
aTTeCTalluu




onneram

B nmucemenHoit popme mmo

0-30

2. OueHOYHBbIE MATEPHAJIBI TEKYIIET0 KOHTPOJISI K IPOMEKYTOUHOM aTTecTaluu
[IIkaia oreHKH pe3yabTaTOB OOYUCHHUS 110 AUCITUTUIHHE:

YpoBeHb c(hOpMHUPOBAHHOCTH

HHAWKATOpPa KOMIICTCHIIMH

. . Hwuxe .
Bricokuii | Cpennuit Huzknit
3amiaHu- CpeaHero
Koz Koz POBAHHBIE o 85 110 100| o1 70 710 84 | 0T 55 710 69 | 0T 0 110 54
KOMIIe- | MHIUKATOpa | pe3yJbTaThl
TEHIUH  |KOMIIETEHIMU | OOYUYEHUS IO Illxana oneHnBaHUs
UCITUTUINHE HEY/I0B-
Auci YJOBJIET- YA
OTJINYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCJIBHO
3a4TCHO HE 3a4TCHO
3HATh:
3Haer Bce | 3HaAeT 3HaeT He 3naer
OCHOBHBIE | OCHOBHBIC | HEKOTOPHI | OCHOBHBIC
TUTIOBBIC | TUTIOBBIE | € TUIIOBBIE
QITOPUTM | aJITOPUTM | OCHOBHBIE | &JITOPUTM
OcHOBHbIE
Bl bl TUTIOBBIE | Bl
TUTIOBBIE
pElIeHUs] | pEeUIeHUsl | AITOPUTM | pELIEHUs
aITrOPUTMBI
MpaKTUUEC | MPAKTHYEC | bl MpaKkThye
peuieHus
KMX 3a/lay | KUX 3a/ad | peueHusi | CKUx
MPAKTUYECKUX
Ha Ha MpakTUyeC | 337a4 Ha
3aj1ad Ha 00paboTKy | 00paboTKy | KuX 3amad | o0paboTk
OIIK-8 00paboTKy
pas3nuyHbl | pa3iMyHbl | HA y
Cnocoben Pa3IUYHBIX
X THUIOB | X  THUIOB | 00pabOTKY | pa3IU4HbI
paspabatel | O[TK-8.1 TUIIOB
: nHpopman | nHdopmall | pa3iauuHbl | X  TUIIOB
BaTh C 6 nHpopmanuu
II0COOEH UM, HE | MM, MOXKET | X  THUIOB | HHPOpMa
JITOPUTM (umcna,
- paspabareIB CTDOKH JIOTTYCKaeT | MOMyCTUTh | mHpOpMaIl | IUH,
aTh PO, OIIMO0K HECKOJIBKO | WH, JOITyCKae
MpOrpaMm MAaCCHBBI)
o AITOPUTMBI HErpyObIX | JOMyCKaeT | T IpyOble
’ U ommnoOoK MHOTO OIIUOKHU
MIPUTOTHBI
e I pereHus HerpyObIX
OImuO0K
npakTHuec | MPAKTHIECK -
KOTO UX 3a7ad YMCTh!
Hemonctp | Hemonctp | Hactuuno | He moxer
MpUMEHEH
upyer upyer JE€MOHCTpP | MPOJEMOH
us P 6
a3paoarelBaT | ymeHue yMEHHe upyer CTpHUpOBA
b QITOPUTMBI | pa3zpabaThl | pa3pabaTbl | yMEHHE Tb
peucHus BaTh BaTh pa3pabatbl | yMeHue
MPAKTHYECKUX | aJTOPUTM | aJICOPUTM | BaTh pa3pabar
3a7a4, B TOM | bl bl QITOPUTM | BIBATh
yKpclie 3a]a4 | PEIIEHUs | PEIIEHUs | bl JITOPUTM
HpPIKJ'I&,I[HOfI OPpaKTUUICC | MPAKTUUCC | pCHICHUA bl
0br1acTu KHX 3aJa4, | KUX 3aJa4, | IpakTU4ec | perieHus
NeSTenbHOCTH. | B TOM | B TOM | KMX 3ajady, | IpakTHuie
yuCIe yuCIe B TOM | CKUX
3a/1a4 3a/1a4 quclie 3a1a4, B




NPUKJIAAH | MPUKIAJH | 33134 TOM
ou ou MPUKIaAH | YUCIIE
obnacTu obnacTu o 3amad
JESITENIbHO | IESATENbHO | 00J1acTi MIPUKIAIH
CTH,  HeE | CTH, NesITeNIbHO | O
JOMYCKAeT | MOXKET CTH, obmactu
OIIMO0K JOTYCTUTh | JOIYCKaeT | esATENbH

HECKOJIbKO | MHOTO OCTH,
HEerpyOBIX | HErpyOBIX | AOmMycKae
91115 (03 OIHOO0K T rpyObIe
OLINOKH
BIIAJIETh:
Hemouctp | Hemonctp | Yactuuno | He moxer
upyer upyer JIEMOHCTP | MPOAEMOH
BJIQJICHUE | BIQJICHUE | UpYET CTpUpOBa
HABbIKAMU | HABbIKAMU | BIQJICHUE | Th
pa3paboTK | pa3pabOTK | HABBIKAMH | BIIAJICHUE
u ulu U | pa3paboTK | HaBBIKAM
ONITHUMH3A | ONITHMH3A | U u|u
Haspikamu
10401 1007011 onTHUMHU3a | pa3padbor
pa3paboTKku u
onTuvmsamuy | PITOPHTM | QITOPHTM | LK KU u
OB OB ATOPUTM | ONITUMU3A
QJIITOPUTMOB
pellieHusl | pelieHus | OB 02071
pereHus
HpaKTHYCCKHX IpaKTHYeC | MPAKTHUYEC | PEIICHUsl | arOpUTM
sanad KUX 3a/1a4, | KAX 3a/a4, | IpakTU4ecC | OB
HE JIOTIYCKaeT | KUX 3ajad, | pelieHus
JIOMTyCKAeT | HECKOJBKO | JOMYyCKAeT | MpaKTU4e
OLIMO0K HEerpyObIX | MHOTO CKUX
OLIMO0K HEerpyObIX | 3ajad,
OIHOO0K JOTTycKae
T TpyObIe
OIUOKHI
3HATB!
3HaeT Bce | 3HaeT 3HaeT He 3Haer
CHUHTaKCHUY | OCHOBHBIE | HEKOTOpPHI | OCHOBHBIE
€CKHe CHHTaKCHY | € CUHTAKCHU
OcHOBHBIE KOHCTPYK | €CKHe OCHOBHBIE | YECKUE

OIIK-8.2 CHUHTAKCUYECK | MM SI3bIKA | KOHCTPYK | CHHTAKCHY | KOHCTPYK

Criocoben | ue MpOrpaMM | LIUU S3bIKA | €CKHE 10707

pa3pabarhiB | KOHCTPYKIUH | UPOBaHMs | IpOrpaMM | KOHCTPYK | sI3bIKa

aTh A3bIKa 00pabOTK | UPOBAaHUA | MU SI3bIKA | IPOrPaMM

KOMIIBIOTEp | MPOTPaMMHUPO | U 00paboTK | mporpaMM | UPOBAHUS

HBIE BaHUSA pa3IuyYHbl | U UpoBaHUs | 00paboOTK

porpaMMel | 00pabOTKU X  THUIOB | pa3jiu4Hbl | 00paboOTK | U

NPUTOJIHBIC | PA3IMYHBIX uHpopmall | X  THIOB | U pa3IUYHbI

TUIst THTIOB W, He | nH(pOpMAIl | pa3IMYHBl | X  THITOB

npakTU4eck | MHQOpMaluK | JIOMYyCKaeT | MM, MOXKET | X  THIOB | HHpOpMa

oro (umcna, OIIMO0K JOMYCTUTH | nH(popMaIll | muu,

MPUMEHEHU | CTPOKH, HECKOJIBKO | WH, JomycKae

s MacCHBBI) HEerpyOBIX | JOMyCKaeT | T TpyOble

OIMO0K MHOTO OLIMOKHU
HErpyOBIX
OIIuO0K
YMETh:

PaspabatreiBat | JemoncTp | JemoncTp | YactuuHo | He moxer




b IPUKJIATHBIC | UPYET upyer JEMOHCTp | MPOJAEMOH
KOMITBIOTEPHBI | YMEHUE yMeHHe upyer CTpUpPOBA
€ mporpamMmbl | pa3pabartsl | pa3pabaTsl | yMEHUE Th
MIPUTOIHBIE BaTh BaTh pa3pabatel | yMeHuUe
TUISI OPUKIATH | IPUKIAIH | BaTh pazpabar
MPAKTUYECKOT | bIe bIC MPUKJIAIH | BIBATh
0 KOMIIBIOTE | KOMIIBIOTE | bI€ MIPUKIaIH
MPUMCHCHHUSI, | PHBIE pHBIC KOMITBIOTE | bIE
B TOM YHCJIE MporpaMM | MPOTpaMM | PHBIC KOMITBIOT
3a1a4y bl bl pOrpaMM | €pHbIE
TIPUKJIATHOM MPUTOJHBI | PUTOAHBI | BI porpaMm
obnactu e ISt | e JUISL | IPUTOJHBI | Bl
NESTeNIbHOCTH | IPAKTHYeC | IPaKTHUYeC | € JUISL | TIPUTOTH
KOT'0 KOT'0 MpaKkTUyueC | bie  JyIst
OPUMEHEH | IPUMEHEH | KOro MpaKTH4e
us, B TOM | Us, B TOM | IPUMECHEH | CKOTO
YUCIIe YUCIIe Us, B TOM | IPUMCHCH
3a/1a4y 3a/1a4y quclie us, B TOM
NPUKIAAH | IPUKIATH | 3a7a4 qucie
on on NpUKIaAH | 3a7a4
oOnactu oOnactu o MPUKIaIH
NESATEIIHO | IESATEIBHO | 00JIacTH oif
CTH, HE | CTH, JesTeNbHO | 00JacTu
JOTTYCKAET | MOXET CTH, NesITeNbH
OIIMO0K JOMYCTUTh | JOMYCKaeT | OCTH,
HECKOJIbKO | MHOT'O JOITyCKae
HErpyObIX | HErpyObIX | T TIpyOble
OIIMO0K OIIMO0K OLIMOKHU
BIIQJIETh:
Hemouctp | Hemonctp | YHactuuno | He moxer
upyer upyer JEMOHCTP | MPOJAEMOH
BIIQJICHUE | BJIAJICHUE | UPYET CTpHUpOBa
HaBBIKAMHU | HaBBIKAMHU | BIIQJICHHE | Th
pa3paboTK | pa3pabOTK | HaBBIKAMHU | BIAJCHHE
u U|H U | pa3pabOTK | HaBbIKaM
ONTUMH3A | ONITUMH3A | U u|lu
HaBpikamu
102078 102078 ONTHMHU3A | pa3paboT
pa3paboTKu U
KOMITBIOTE | KOMITBIOTE | ITHH KH u
ONITUMU3AINH
PHBIX PHBIX KOMITBIOTE | ONTHMH3a
KOMITBFOTEPHBI
MPOrpaMM | MMPOTPAMM | PHBIX 1107071
X MPOTpaMm
MIPUTO/HBI | PUTOIHBI | MPOTPAMM | KOMITHIOT
MIPUTOTHBIX
s X JUTSE | X JUISL | IPUTOJHBI | €PHBIX
MPAKTUYEC | MPAKTHIEC | X JUISL | TIpOoTpamMm
MIPAKTUIECKOT
o KOTo KOTo MPAKTUYEC | MPUTOAH
MPUMEHEH | MPUMEHEH | KOTO BIX  JUIS
MIPUMEHEHHS,
. | m, B | W1, B | IPUMCHEH | MMPaKTHYe
B TIPHUKJIQTHOM
chepe MPUKJIAAH | MPUKIAAH | U, B | CKOTO
oii cdepe | oif cdepe | mpuKIATH | TPUMEHEH
NeATETbHOCTH s
NeATELHO | NeATEeNbHO | ol cdepe | us, B
CTH, HE | CTH, JESTeNbHO | MPUKIAIH
JIOTIYCKaeT | JOMYCKaeT | CTH, oif cepe
OIMO0K HECKOJIBKO | IONYCKAET | AESTENIbH
HErpyObIX | MHOTO OCTH,
OIHO0K HErpyOBIX | IOTyCKae
OIIuO0K T TpyObIe




| o6k |

3. Ilepe4yeHb OLICHOYHBIX CPEICTB
Kpartkas xapakTepHUCTHKa OLIEHOYHBIX CPEACTB, UCIOJIb3YEMbBIX MPH TEKYIIEM
KOHTPOJIE YCIEBA€MOCTM MW MPOMEXKYTOUYHOM aTTecTalMyd O0O0ydYarolerocs Mo

JUCIHUTUIAHE:

HaumenoBanue Onucanue
OLICHOYHOT'O Kpatkas xapakTtepucTika OLEHOYHOTO CPE/ICTBA OLICHOYHOT'O
cpeacTsa cpeacTBa

Cucrema CTaHAapTU3UPOBAHHBIX 3aJlaHul, KOMILIEKT
Tect (Tecr) TTO3BOJISIOIIAS aBTOMAaTU3UPOBATH poLeaypy .
o . TECTOBBIX 3aJIaHHUH
M3MEpEeHUsl YPOBHsI 3HAHUM U yMEeHH 00yyJaroerocs
Koncnektuposanue| KpaTkoe TekcToBoe npeacrapieHue nepepadorannoit | [lepeuenn
y4eOHOTO uH(pOpMaIN paszenos
MaTtepuana
[Iepeuens 3ananuit
. U BOTIPOCOB IS
Boimonnenune  maGopatropHoit  paboThl, 00paboTka P a
Otuet no N N 3alIUThI
. pe3yIbTaTOB HWCHBITAHUM, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOU nabopaTopHOI
Odopmiienue OTYeTa, 3aluTa pe3yIbTaToB
pabote (OJIP) . paboThI, IEpeYCHB
nabopaTopHoil paboTHI 1O OTYETY .
TpeOOBaHM K
OTYETy
[Iepeuens 3ananui
. ¥ BOIIPOCOB ISt
Beimonnenne  naGoparopHoit  paboThl, 00paboTka P s
Ortuer o . N 3aIIUTHI
. PE3YJIbTAaTOB HCIBITAHUM, W3MEPEHHH, SKCIEPHUMEHTA. .
nabopaTtopHoOi 1abopaTopHOM
Odopmienue oT4eTa, 3ammra pe3yIbTaToOB
pabote (OJIP) . paboThI, IepeveHb
1a00paToOpHOI pabOTHI 1O OTYETY .
TpebOBaHMI K
OTYeTy
. Kommnext
CpencTBO MPOBEPKH YMEHHH NMPUMEHATh MOJIyYEeHHBIE
KonTponsHas KOHTPOJIbHBIX
3HAHUS NIl pEIIeHUs 3a/a4 ONPENIeICHHOTO THUIa IO .
pabota (KutP) 3aJlaHuM 10
TEME WIIN Pa3lieny
BapHaHTaM

KypcoBoii mpoekr
(KII), kypcoBas

KoHeuHBII NpOAYKT, MOJydYaeMbli B pe3yjbTaTe
IUTAHU-POBAHUS U BBIIOJHEHUSI KOMIUIEKCA YUEOHBIX U
UCCIIE0OBATENbCKUX 3anaHuii. Ilo3Bomser oOLEHHTH
yMEHUs o0yyaromuxcs CaMOCTOATEIILHO
KOHCTPYMPOBAaTh CBOM 3HAHUS B IPOLECCE PELICHUS
NPaKTUYECKUX 3a]ad M MpoOJeM, OPUEHTHPOBATHCS B

TeMbl mpoekToB

pa6ora (KP) MH(OPMALIMOHHOM  TPOCTPAHCTBE M YPOBEHb
c(hOpPMHUPOBAHHOCTH AHATUTHYECKUX, UCcIeno-
BATCJIbCKUX HABBIKOB, HABBIKOB IMPAKTUYCCKOTI0O H
TBOP-YECKOTO MBbIIIICHUS. MOXKET BBINOIHATHCS B
UHIUBHLY-aTbHOM HOPSIIKE WITH rpyImnon
00y4JarImuXxCcs
4. IlepeyeHb KOHTPOJIBHBIX 33JlaHMH WJIH HHbIe MAaTepPHAJIbI,

HeoO0XoAuMbIe JIi OLeHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTepH3YyHOIIHX




3Tanbl GopMHUPOBaAHMS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHUIIINHBI

4.1 lnst TeKyero KOHTpOoJIs

Ipumep 3a0anus Tecm (TKI):

Bonpoc

deu(JHl’I’Ibl omeema

1. B uecmv koeo Owin Hazeaw
azvik Python

bpumanckozo komedulinozo cepuana

Jlemarowezo yupxa

Asmopa

3meu

2. Kaxoevl cunbHvle cmopomubl
SA3bIKA nPOSPAMMUPOBAHUS
Python

Ilepenocumocmo koda

bonvuioe konuuecmeo BCNMPOEHHbIX oubuomex

Yumaemocms kooa

HHmeepauuu C BHEUWHUMU KOMNOHEHMAMU

3. UYmo npoucxodum, kozoa
3aNyYCKAeMcst UHMePNpemamop

Tlpoepamma nepesooumcsi 8 baiim Koo

Obpabomka baiim-ko00a UpmMyaibHOU MAUUHOU

Ilpoepamma nepegooumcsi 8 MAUWUHHBIL KOO

Ipoucxooum cunmaxcudeckull aHaus npocpammol

4. Obnracmu npumeneHus A3bIKA
npozpammuposanus Python

Cucmemnoe npocpammuposanue

Web-cyenapuu

Tpunoorcenus 6az dannwix

HpoepaMMupoeaHue HAYYHbIX U mMamemamudecKkux BbIUUCTCHULL

5. B npoepamme | 1
npucymcmeyem — uHcmpyKyusi | 6
print(‘Abracadabra’.count(‘a’)), | 5

umo  Oydem  noayueHo Ha | 10
8bix00e

6. B npoepamme | 2
npucymcmeyem uncmpyxkyus S | -2

= 'Hello*; print(S.rfind('l'), | 4

ymo  Oydem  HOIY4eHO Ha | 3
8bix00e

7. B npoepamme | (1,2,3,4,5,6)
npucymcmeyem  uncmpykyus | (1,2,3,4)
T:(l, 2, 3, 4); X=T + (5, 6), OQwiuoxa
umo 6ydem nonyyeno 8 X (5,6)

8. B npoepamme | ‘08a’
npucymemeyem — uHCmMpykyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owubra
print(D[2]), umo oyoem | ‘ooun’
HONYHEHO 8 umoze

9. B npoepamme | 6
npucymcmeyem uncmpyxyus M | 2
=1[I1,2,3],[456][7,809]]; | 5
print(M[1][2]), umo 6ydem | 9
HONYYEHO 8 UMOo2e

10. Kakxoco muna 6ydem | int
obvexm npu Oenenuu 0syx | float
Yenvix yucein real




| long

Kouncnexmuposanue yueonozo mamepuana (TK 2):

1. BBenenue B 361K porpammupoBanust Python ba3oBbie THIIBI TaHHBIX
Python, guca.

2. BazoBsle THIBI JaHHBIX Python, crpokw, civckw, cinoBapu.

3. BazoBsie Tkl gaHHbX Python, daiinel, kopTeku, MHOKECTBA.

Co3znanwve npwiokeHus Ha Python

IIpumep 3a0anus « Omuem no rabopamopnot pabome (OJIP)» (TK 3):

[Ipu orieHKe OTYETOB MO JAOOPATOPHBIM pabOTaM YUUTHIBAIOTCS CIICAYIOIINE
KpUTEPUH:

1. 3HaHME TEOPETUUECKOTO MaTepraa

2. BbINOJIHEHUE CaMOCTOATENbHBIX 33 IaHUI

3. OTBeTHI Ha BOIIPOCHI

4. Otuer o BBIIOJHEHHOW padboTe

5. BeinosiHeHKE TOMAIIHETO 3a/IaHUsI

KpurepusiMmu o1ieHKH BBITIOJTHEHHS 3aJaHKS, COTJIACHO JOCTUTHYTOTO YPOBHSI,
SBJISIIOTCSL:

Boicokuii  ypoBeHb. 3HaHHUA TEOPETHUECKOTO0 MaTepuasa, IMpPaBHUIbHO
BBITIOJIHEHBI BCE 3aJaHUS B COOTBETCTBHM C TPEeOOBAaHUSAMHM, MOJHBIE OTBETHI Ha
BOIIPOCHI, MPABWJIHHO BHITIOJIHEHBI JJOMAIIIHUE 33/1aHHsI, CBOEBPEMEHHO MPEA0CTaBIICH
OTYET O BBIITOJIHEHUH Pa0OTHI - 4 Oaia.

Cpennuii ypoBeHb TeopeTHdeckuii MaTepuana 3HAET, MPABUIBLHO BBIMOJIHEHBI
BCE 3aJlaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIIIHUE 33JJaHUs BHITIOJHEHBI HE B
MOJIHOM OOBEME, NPENOCTaBJIEH OTYET O BBHINOJHEHHH pPadOThl, JTUOO B Ciydae
HECBOEBPEMEHHOIO0 TPEJAOCTABJICHUSI OTYETAa WM C HaJIUYUMEM HECYIECTBEHHBIX
OLIMOOK B BHINIOJIHEHUH JTAOOPATOPHBIX 3a/laHUsIX - 3 Oasuia

Hwxe cpemgnero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanuit
nabopatopHoil paboOThI, JOMAIllHEE 3aJaHU€ HE BBINOJHEHbI, HECBOCBPEMEHHO
MIPEIOCTABIIEH OTUYET O BBITOJIHEHUH PadOTHI - 2 Oaia.

Huskuit ypoBenb. Brwimonneno wmenee 50% maGopaTopHoi paboOThI, HE
BBITIOJIHEHO JIOMAIITHEE 3aJ]JaHue, OTYET O BHITIOJIHEHUH PabOThI HE MpeaocTaBieH— 1
Oann

KonugectBo GamnmoB 3a Otué€r mo nmabopatopHoil pabore: muHUMYyM — 1 O.
KonuuectBo 6amnoB 3a OTuér mo naboparopHoit padore (¢ yuetom koddduimenTta
CJI0)KHOCTH): MakCUMyM — 4 0.

Ilpumep 3a0anuii konmponvHoti pabomsl. Komniekm KOHMPOIbHLIX 3A0AHUL
no sapuarnmam u memam (TK 4):
Kommekt 3agau. Bapuanr 1.
1. Hanumwmre nporpammy AJis BBOJA IIECTHAIIATEPUUYHOTO YUCIA U BBIBOJIA €T0 B
NECATUYHOM CUCTEME.



Jlokatop OopuMeHTHpPOBaH Ha OJHY U3 CTOpoH cBeTa («C» — ceBep, «3» —
zamajg, «HO» — ror, «B» — BOCTOK) U MOXET MpUHUMATh TPU LUDPPOBBIE
KOMaH/Ibl MOBOpOTa: 1 — MOBOpPOT HajeBO, —1 — MOBOPOT HampaBo, 2 —

noBopot Ha 180°. Jlan cumBosn C — ucX0AHAsi OPUEHTALMS JIOKATOpa U LIEJIbIe
yucia N1 u N2 — nBe nociiaHHble KOMaH1bl. BEIBECTH OpHEHTALIMIO JIOKATOpa
MOCJIE BBIMIOJIHEHUSI ATUX KOMaH]I.

Hanb! nensie uncia K, N, a takxe K HabopoB 1enbix uncen no N 3J1eMEHTOB B
KaxJ10M Habope. [ kaxk10ro Habopa BHIBECTH HOMEP €TI0 MEPBOTO AJIEMEHTAa,
paBHOTO 2, nnu uyncio 0, eciii B JTaHHOM Ha0Ope HET JIBOEK.

Han crucok pasmepa N (N — yetHoe yucio). [lomeHsTh MecTaMu TEPBYIO U
BTOPYIO ITOJIOBUHBI CIIUCKA.

JlaH 1eNOYUCIEeHHBIA CIUCOK pa3Mepa N. YIalnuTh U3 CIHCKA BCE JIEMEHTHI,
BCTPEUAIOIIMECS POBHO JIBa pa3a, U BBIBECTU pa3Mep MOJYUYEHHOIO CIHCKa U
€ro COJIEPKUMOE.

Hana matpuna pazmepa M x N. IloMeHITh MecTaMu CTOJOIBI, COJAEpIKAIINE
MUHHUMAJIbHBIA U MAaKCUMAJIbHBIA 2JIEMEHTHI MATPUIIBI.

Hana matpuna pasmepa M x N u nenoe uucio K (1 <K < M). I[lepen crpokoit
MaTpulibl ¢ HoMepoM K BCTaBUTH CTPOKY U3 HYJIEH.

Jlana ctpoka, coaepikaiiasi mojHoe ums (aitna, TO €cTh UMS JUCKA, CIUCOK
KaTaJIoroB (IyTh), COOCTBEHHO UMS M pacIIMpeHue. BeinenuTs U3 3T0i CTPOKU
uMsl ¢aiina (6e3 paciupeHus).

Jlana cTtpoka, coaepxariasi mojHoe ums ¢aiiia, TO eCTh UM JUCKA, CIIHCOK
KaTaJoroB (IMyTh), COOCTBEHHO UMS M paclIMpeHue. BeinenuTs U3 3Toi CTpOKU
paciupenue Qaitna (6e3 mpeanecTByomenl TOYKH).

Kommuiekt 3agad. Bapuant 2.

1.

2.

Hanumumre mporpammy, KOTOpO€ MEPEBOAUT NAHHOE HATYypaJIbHOE YKCIO B p-
pUYHYIO cUCTeMy cuucienus (p=2, 3,4, 5, ..., 9).

Jano nenoe yucno B auama3zoHe 100-999. Beiectn CTpOKy-OnMcaHuEe TaHHOTO
yuclia, HanpuMmep: 256 — «IBECTH MATHIAECIT WIECTh», 814 — «BOCEMBCOT
YETBIPHAILIATH.

Hano 1menoe uucino N, a Takxke K Ha0OpOB HEHYJEBBIX IIEIbIX YHCEI.
[Ipu3znakoMm 3aBepiiieHUs Kaxa0ro Habopa sBisgercs uucio 0. s xaxmoro
Habopa BBIBECTH KOJMYECTBO €ro »3JeMEHTOB. BbiBecTn Takxke o0O1ee
KOJIMYECTBO 3JIEMEHTOB BO BCEX Habopax.

Jlan uenouncieHHsli cnucok pasmepa N. Halitu MakcumanbHOe
KOJIMYECTBO €TI0 OJMHAKOBBIX JIEMEHTOB.

JlaH wueno4yucieHHbll cnucok pasmepa N. Ypanmute u3 coucka Bce
OJIMHAKOBBIE 3JIEMEHTHI, OCTABUB UX IMOCIEIHUE BXOXKICHHUS.

Jana marpuna pasmepa M x N. [loMeHsATH MeCTaMu CTPOKH, COAECPIKKAILIUE
MHUHHUMAaJIbHbBI U MAKCUMAJIBHBIA 3JIEMEHTBI MATPHULIBI.

Jlana matpuna pasmepa M X N. YHOopsnouuTh €€ CTPOKHM TaK, YTOOBI HMX
NepBbIE 3JIEMEHTHI 00Pa30BBIBAIM BO3PACTAIOIIYIO [TOCIIEI0BATEIBHOCTD.



8.

9.

Jlana cTpoka, cojepykaias mosiHoe ums (Qaina. Beiienuts U3 3TOH CTPOKH
Ha3BaHUe MepBoro karanora (6e3 cumBoioB «\»). Eciu daiin comepkutcs B
KOPHEBOM KaTajiore, TO BBIBECTH CUMBOJT «\».

Jlana cTpoka-mpenIo)KeHHe Ha PYyCCKOM SI3bIKEe. 3amudpoBaTh €€, BBITOTHUB
UKIMYECKYI0 3aMEHY Ka)KJoil OYKBbI Ha CIEIYIOUIYIO 3a Hed B andaBuTe U
COXpaHUB P 3TOM peructp 0ykB («A» nepeinet B «by», «a» — B «O», «by —
B «B», «1» — B «a» u T. A.). BykBy «&» B andaButre HE YUUTHIBATH («e»
JTOJKHA TIEPEXOAUTH B «K»). 3HAKU MPENUHAHUS U TPOOEIbl HE U3MEHSITh.

Kowmriekt 3agau. Bapuanr 3.

1.

JlHu Helenu MPOHYMEPOBAHBI CIEAYIOMMM 00pa3oMm: | — MOHENENbHUK, 2 —
BTOPHUK, ..., 6 — cy000Ta, 7 — BockpeceHbe. [lano nenoe uucio K, nexarniee
B auana3zone 1-365. Onpenenute HOMEp AHSA Henenu it K-ro nHs roga, eciou
W3BECTHO, YTO B 3TOM roAy 1 siHBaps ObLJIO BTOPHUKOM.

B BocTouHOM Kanengape mpuHAT 60-JETHUM LUKI, COCTOAIMN U3 12-I1eTHUX
MOJIMKIOB, 0003HAYaE€MbIX HA3BaHUSIMU I[BETA: 3€JICHBIN, KPACHBIM, MKEITHIH,
Oenblii 1 4yepHbId. B KaXI0M MOIIUKIE TOAb HOCSAT Ha3BaHUS >KUBOTHBIX:
KpBICHI, KOPOBBI, THTpa, 3aiflla, JpaKkoHAa, 3MEH, JIOIIaJH, OBIIbI, OOE3bSHBI,
KypHIlbl, co0aku 1 cBUHBH. [l0 HOMEpY rojia onpenenuTh ero Ha3BaHue, eCiu
1984 rog — Hayano HUKJIIA: «TOJl 3€JIEHOU KPBICHD».

Hano uenoe yucio K, a takxe K HaOopoB HEHYNIEBBIX HENIbIX yKces. Kaxabii
HAa0Op COJEPKUT HE MEHEE MBYX 3JEMEHTOB, MPU3HAKOM €ro 3aBepUICHUs
apisietcs uncsio 0. J{ms xaxaoro HaOopa BBIOJHUTH CIEAYOIIEe JIeHCTBUE:
€CJIM 3JIEMEHThl Ha0opa BO3PACTAIOT, TO BBIBECTHU 1; €ciM 3JeMeHThl Habopa
yOBIBAIOT, TO BBIBECTH —l; €ciiu 3JeMEHThl Habopa HE BO3pPACTalOT U HE
yOBbIBaIOT, TO BbIBeCTH ().

Han cnmcok A pasmepa N u nienoe yucio K (1 <K <4, K <N). OcyiiecTBuTh
IUKJIMYECKUIA CIIBUT 3JIEMEHTOB cnucka BopaBo Ha K mosunuit (mpu 3tom Al
neperiner B8 AK+1, A2 — B AK+2, ..., AN — B AK). Jlomyckaercs
MCIIOJIb30BaTh BCIIOMOTATENIbHbBIN CIIUCOK U3 4 3JIEMEHTOB.

Jan cnucok pasmepa N. BcCTaBuTh 35IEMEHT C HyJIEBBIM 3HAYEHHEM IIEpE]
MUHHUMAJIbHBIM U TTOCJIE MAaKCUMAJIBLHOIO 3JIEMEHTA CIUCKA.

Jlana nenouncnenHas marpuna pasmepa M x N. Haiitu Homep nocinensen us ee
CTPOK, COJIEpKalllMX TOJIBKO YETHBIE YKcia. Eciii Takux CTPOK HET, TO BHIBECTH
0.

ana nenouncnennas marpuna pazmepa M x N. HaiTu KOJIM4YECTBO €€ CTPOK,
BCE AJIEMEHTBI KOTOPBIX PA3JINYHBI.

Jlana ctpoka-npemyioxkeHue Ha pycckoM s3pike M umcio K (0 < K < 10).
3amudpoBaTh CTPOKY, BBIIIOJIHUB HUKINYECKYIO 3aMEHY Kaxaoll OyKBbI Ha
OYKBY TOTO K€ PEerucTpa, pacrnojoKeHHyIo B andaBure Ha K-ii mo3uuuu nocine
mmdpyemoii 6ykBol (Harpumep, A K = 2 «A» nepeiiget B «B», «a» — B «BY»,
«b» — B «I'», «1» — B «O» u T. 1.). BykBy «&» B andaButre He YUYUTHIBATS,
3HAKYU TPETHHAHWS ¥ TIPOOEITb HE H3MEHSTb.



9.

Jlano 3ammdpoBaHHOE MPEITIOKEHUE Ha PYCCKOM sI3bIKe (Crioco0 mmudpoBaHus
omvcaH B MpeabiAyiieM 3anaHun) U komoBoe cmemenue K (0 < K < 10).
PacmmmdpoBats npeioxeHue.

Kommuiekt 3agau. Bapuant 4.

1.

Jlan HOMep HekoToporo rozga (I€J0€ MOJOXKHUTEIbHOE 4Yucio). Onpenenutsb
COOTBETCTBYIOIIUI €My HOMEP CTOJIETHSI, YUUTHIBAsI, YTO, K IPUMEPY, HAYATIOM
20 cronetus 6bu1 1901 roga.

Jlan HoMep rojaa (TOJIOKHUTENbHOE Iiesioe 4yucio). OnpeneanuTs KOJIUYECTBO
JTHEW B 9TOM TOJly, YYUTBIBas, YTO OOBIYHBIA I'OJ HacUMUTHIBACT 365 nHEH, a
BHUCOKOCHBIM — 366 nHeil. BHUCOKOCHBIM cunMTaeTcs Tof, ACdiuiica Ha 4, 3a
HCKJIIOUEHUEM Te€X TroJIoB, KoTopblie aenarcs Ha 100 u He genstcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBiIAOTCS BUCOKOCHBIMH, a 1200 u
2000 — sBustroTCs).

Hano unemoe yucio N (> 2) u Habop u3 N BemecTBeHHbIX yucen. Habop
HA3BbIBACTCA HNUI000OPA3HLIM, €CIIM KaXKIbIH €ro BHYTPEHHHUH 3JEMEHT JIOO
OoJibiiie, JTMOO MEHbIIIE 00OMX CBOMX COCEIEH (TO €CTh SIBISETCS «3yOLIOM»).
Ecnu nanHblii HaOop sABisieTcsl MuiI000pa3HbIM, TO BbiBecTU (; B MPOTUBHOM
CJIydae BHIBECTH HOMEP MEPBOTO AIEMEHTA, HE SBJISIONIETOCS 3yOILIOM.

JlaH 11e04YnCIeHHbId CIMCOK pa3mepa N. YIanuTe U3 CIUCKa BCE DJIEMEHTHI,
BCTPEUAIOIINECS MEHEE TPEX pa3, U BHIBECTH pa3Mep MOJyYEHHOI'O CIMCKa U
€ro COAEP>KUMOE.

Han coucok pasmepa N. IlpoayOnmpoBaTh B HEM SJEMEHTHI C UYETHBIMU
HOMepaMu (2, 4, ...). YCIOBHBIN oniepaTop HE UCIIOIb30BaTh.

. Jlana xBaapatHas wmatpuna mnopsaka M. OOHYJIUTH 3JIEMEHTHI MAaTPHIIBI,

JIe)KAIME HUKE IJIaBHOM JUAaroHaln. Y CJIOBHBIM ONIEPAaTOp HE UCTIOJIb30BaTh.
Jana kBagpatHas Matpuna A mnopsaka M. IloBepHyts ee Ha yroan 90° B
MOJIOKUTEJIbHOM HaIlpPaBJICHUH, TO €CTh MPOTUB YACOBOM CTPENKH (IIPU STOM
anemeHT Al,l mepeliner B AM,1, snement AM,1 — B AMM u 1. 1.).
BcnomorarenbHyo MaTpuIly HE UCIIOIb30BATh.

Jlana cTpoka, cozeprkaiias JaTHHCKUE OYKBBI U CKOOKHU TpeX BUAOB: «()», «[]»,
«{}». Ecnu ckoOKu paccTaBlIeHbl TPAaBUIBHO (TO €CTh KaKJI0W OTKPBIBAIOIICH
COOTBETCTBYET 3aKpbIBAOIIAsl CKOOKAa TOro K€ BUJa), TO BbiBecTH unciio 0. B
MPOTUBHOM CJly4ae BBIBECTH WJIM HOMEp IO3UIIMHU, B KOTOPOM pacrojioKeHa
nepBasi ommOoYHass CKOOKa, WUIM, €CIIM 3aKPBIBAIOIIMX CKOOOK HE XBaTaer,
yucio —1.

Jlana ctpoka, cojepkamias mojHoe ums (aitna. BeimenuTs u3 3TOH CTpoKu

Ha3BaHWE IMepBoro katamora (0e3 cuMBOJIOB «\»). Eciau aiin comepxutcs B
KOPHEBOM KaTajore, TO BBIBECTH CUMBOIT «\».

Koncnexmuposanue yueonoco mamepuana (TKS5):

1. ba3oBbie alrOpUTMBI MPOTPAMMHUPOBAHMSI. AJTOPUTMBI, MMOBBIIIAIOIINE
3¢ PEKTUBHOCTH MPOTPAMMHOTO KO/Ia.

2. [Tprembl CTPYKTYPHOTO MPOTPAMMHUPOBAHHSI

3. PabGota ¢ CHMBOJIBHBIMH W TIOJH30BAaTEIbCKUM W TUMaMU. (OCHOBBI

O6’bCKTHO-OpI/ICHTI/IpOBaHHOFO moaxoaa.



Ipumep 3a0anus « Omuem no nabopamopnoiu pabome (OJIP)» (TK 6):

[Ipu orieHKE OTYETORB MO JAOOPATOPHBIM padOTaM YUUTHIBAIOTCS CIICAYIOIINE
KpUTEPHH:

1. 3HaHMe TEOpETUUECKOTO MaTepuraa

2. BbINOJIHEHNE CaMOCTOATENBHBIX 33 IaHUI

3. OTBETHI HAa BONPOCHI

4. Otuer o BBINOJHEHHOU paboTe

5. BolnosiHeHHE JOMAIIIHETO 3aJaHus

KpurepusiMmu o1ieHKH BBITIOJIHEHUS 3aaHUs], COTJIACHO JOCTUTHYTOIO YPOBHSI,
SIBJISIFOTCSI:

Boicokuii  ypoBeHb. 3HaHHUA TEOPETHUECKOTO0 MaTepuasna, MpPaBUIbHO
BBITIOJIHEHBI BCE 3aJaHUS B COOTBETCTBUM C TPeOOBAaHUSAMM, MOJHBIE OTBETHl Ha
BOIIPOCHI, MPABUJILHO BHITIOJIHEHBI JIOMAIIIHUE 3a/IaHUsI, CBOEBPEMEHHO MPEI0CTABIICH
OTYET O BHITIOJIHEHUU paboThI - 4 Oasa.

Cpennuii ypoBeHb TeopeTHUECKHl MaTepuan 3HAET, MPABUIBHO BBIMOJIHEHBI
BCE€ 3aJlaHus1, OTBETHI Ha BOMPOCHI HE MOJIHBIE, IOMAIIHUE 3aJaHus BBITIOJTHEHBI HE B
MOJIHOM OOBEME, NPENOCTaBIEH OTYET O BBIIOJIHEHHH padoOThl, JTUOO B clydae
HECBOCBPEMEHHOI'O0 TPEAOCTABJICHUS OTYETa WM C HaJUYUEM HECYIIECTBEHHBIX
OLIMOOK B BHINIOJIHEHUH JaOOPATOPHBIX 3a/laHUsIX - 3 Oasuia

Hwxe cpennero ypoBeHb. BwimomHeno He Bce, HO Oosee 50% 3amanuit
nabopaTopHOil paboTHI, JOMAalTHEe 3aJaHUE HE BBINOIHEHBI, HECBOEBPEMEHHO
MPEIOCTABIIEH OTUYET O BBHIITOJIHEHUH Pa0OTHI - 2 Oaia.

Hwuskuit  ypoens. Bwimomneno wmenee 50% maGopaTopHoii paboOThI, HE
BBITIOJIHEHO JIOMAIITHEE 3aJ]JaHue, OTYET O BHITIOJIHEHUH PabOThI HE MpeaocTaBieH— 1
Oann

KonuyectBo OainoB 3a OTuér mo jabopaTopHoil pabore: muHUMyM — 1 O.
KonnuectBo 6amnoB 3a OT4€T 1o jmabopatopHoil padore (¢ yyeTom koddduiimeHTa
CJIO’)KHOCTH): MaKCUMyM — 4 0.

Ilpumep 3a0anus kypcosas paboma (KP). Tembr npoexmos Kypcogoti pabombi
(KP) (OMkp).

1. Jlana peiicTBuTeNbHAS KBaApaTHas wmaTpuia mopsaka 2n. Ilomyuutsb
HOBYIO MaTpHIly, TIepecTaBisis ee OJIOKH pazMepoM N X N: a) KpecT-HakpecT; 0) mo
YaCOBOM CTpenKe (JIEBbI BEPXHHM OJIOK CTAHOBUTCSA TMPABBIM BEPXHUM, IPaBBIM
BEPXHUI — MTPaBbIM HIDKHUM H T.1T.).

2. CocraBuUTh MpOrpaMMy, KOTOpas 3amloJHSAET KBaAPATHYI0 MAaTpHUILy
nopsijika N YuciaMu, 3adanueiMu QyHKIMer F(N), 3anuchiBas MX B HEE IO CIIMPAIN
d) MO0 4YacoBOil cTpenke, 0) MPOTUB 4acoBOil crpenku. Pa3zpaboTarh mpoexT amus
ciryuasi, korna F(N) moxeT ObITh pa3HO (PYHKIHS, KaK TapaMeTp).

Hampumep, s N=5 u F(n)=n? mosiy4aeM cieayromue MaTpUIbL:

a) 1 2 3 4 5 6) 1 16 15 14 13



16 17 18 19
15 24 25 20 18 25 22 11
14 23 22 21 19 20 21 10
13 12 11 10 9 5 6 7 8 9

3.  Jlan omHOMepHBIN 1emourcIeHHBIN MaccuB pazmepa N. Pazpaborats He

17 24 23 12

o0 N O
N

MeHee JByX crnoco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C
MpUMEHEHUEM TOOUTOBBIX ONEPAIIHii.

4, Jlanma BemectBeHHas matpunia pasmepoM (N X M). IlepecraBnss ee
CTPOKH U CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJBIINM 3JIEMEHT (MM OJMH U3 HUX)
OKa3aJiCs B JIEBOM BEPXHEM YTIIy.

5.  Pa3paboTath mpOEKT, KOTOpBI 00€CIEeUrMBAET BBIMOJHEHUE OIEpaIlHii
CIIOKEHUS, BBIYMTAHUS W YMHOXKEHMsS HaJ MaTpUIlaMH IeJbIX uucel. Boioop
BBITIOJIHAEMOW OIepalid OCYIIECTBISIET ToJib3oBaTenb. [l  apudmernueckux
orepaluii HaJl MaTPUIIAMH UCIIOJIB30BATh MEPErPy3Ky OMepaTopoB.

6. N3 maccuBa yJnaiauTh camyro JJIUHHYIO IEMOYKY YETHBIX 3JIEMEHTOB.
[Mpumep, u3 maccua A[8]: 4 142 12 4 6 nomwken nonyunthes MaccuB A[5]: 414 2
1 (camas nJavMHHAS MEMOYKA YETHBIX YHCEN BKJIOYAET dJEMEHTHI ¢ 6 1o 8: 2 4 6).
[IpoBepuTh MOJTHOTY MNPOrpaMMbl HA JJIMHHBIX MacCHUBax C OOJIBIIUM Ha0OpOM
MOCJIEIOBATEIBLHOCTEH MeNbIX uucen. PaccMoTpeTs cuTyanuio, Korjaa MofoOHBIX
IIEMOYEK HET.

7. U3 maccuBa A ynanuTth T€ 3JIEMEHTBI, KOTOPbIE BCTPEYAIOTCS U B MACCHUBE
A u B maccuBe B o kpaiineit mepe mo 2 pasa. [Ipumep, maccus A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAETCS TOJIBKO
3JIEMEHT, paBHbIH 5. MaccuB A mociie ynaneHus npumet Bua: A[6]: 33423 9.

8. U3 maccuBa A yganuTth T€ IETIOYKHA YETHBIX JIEMEHTOB, B KOTOPBIX €CTh
XOTs1 OBl OZIMH 3JieMeHT u3 MaccuBa B. ITpumep, maccuB A[9]: 32452326 5,
maccuB B[6]: 1 34 7 8 9. Maccus A niocie ynanenus npumet Bu: A[7]: 352326 5.

9.  MaccuBsl 4 1 B nipecTaBIsAOT cOO0M IBa YUCIOBBIX MHOXKECTBA U3 N U
M 5JIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mporpaMMbl UId  TOJTYYCHUS
oOBeMHEH NS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXECTB.

10. MaccuB 4 npencrapisier co0oil MaTpuily Kod(hOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs1 N-To mopsaka. PaspabortaTe mporpamMmy i HaXOXKJACHHUS PEIICHUS
cucrteMbl Metojiamu ['aycca u Kpamepa.

11. MaccuB 4 npencrapisier co0oil MaTpuily KodhOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs1 N-To mopsaka. PaspaboraTe mporpamMmy i HaXOXKJACHHUS PEIICHUS

CUCTEMBI METOZIaMU 3€H 1Tl U METOJIOM OOpaTHOM MATPHIIHI.

12. TloctpouTs (yHKIMOHAIBHYIO MaTpuiy F(X,y) = /x +3{/§—;B n

Ix2+y"
TOYKaXx JUIs JIF0OOT0 3aJaHHOTO AnanasoHa X, Y. Haiitu koopauHats! (Xmin, Ymin) (Xmax,
Ymax) OKCTPEMAJBHBIX TOYEK (YHKIMH, €CIM TAKMX TOYEK HECKOJBKO YKa3aTh



KOOPIMHATHI BCEX TOUEK.

13.  Jlan daitn, comepkammii TEeKCT Ha pycckoM s3bike. [logcuurtath
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCS HA OJHY M Ty ke OYKBY U
BBIIaTh ATH OYKBHI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMYECTBA CIIOB.

14. Hamucate mporpamMmy, KOTOpas TIO3BOJISIET 3almM(ppPOBLIBATH |
pactmmdpoBBIBaTh COOOIEHHE C TIOMOIIBIO «IH(dpa MepecTaHOBKM». DTOT mMHUD
MEHSIET MECTaMH JiBe coceaHue OykBbl. [IpogyMars BapuaHT mm(pPOBKHU, €CITH YUCIIO
OyKB B clI0€ HEYETHOE.

15. Tekcr mporpammbl Ha C++ xpaHutcs B ¢aitie Ha aucke. COCTaBUTH
nporpaMMy 006pabOTKH TEKCTa MPOrpaMMBI: 1) ompeaeTuTh MAKCUMAIIbHYIO CTEIICHb
BJIO’)KEHHOCTH IIMKJIOB B TIpOrpamMme; 2) ONpeneiuTh oO0Ilee KOJUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT MpobOena; 3) yJaliuTh U3 TEKCTa MPOrpaMMbl
BCE KOMMEHTApHHU.

16. Hanucats noanporpaMmmy—dynkiio Form(S, X, Y), rae S — cTpoka, X u
Y — BellleCTBEHHbIE MEpEeMEHHbIE. B cTpoke 3amucano apudmeTrndeckoe BhIpaKEeHHE,
coJieprkaiiee nepeMeHHbie X u Y, KOHCTaHTHI (1IeJIbIe JIM BEIIECTBEHHBIE), OTepaluu
+, -, *, /. Ilopsgok omepanuii omnpezaenen ckoOkamu. [lognmporpamma—¢dyHKIUS
BO3BpAIlAeT 3HAYCHHE apU(METUUYECKOTO BRIPAKEHUS MPU 3aJaHHBIX 3HAYCHUSIX X U
Y.

17. Hanucate moamporpammy—dyuknuto Form(S, X), rae S — crpoka, X —
BCIIIECTBCHHAsI TepeMeHHas. B cTpoke 3amucaHo apu(pMETHYECKOE BBIPAKECHUE,
coJieprkaliee mepeMeHHyro X, KOHCTaHTHI (1eJIble WM BEIIeCTBEHHbIE), ONepaluu +,
-, * /. Tlopsimok omepanuii omnpeneneH ckoOkamu. Ilogmporpamma—hyHKINS
BO3BpAIllaeT 3HauYeHHE apru(METUUECKOTO BRIPAXKECHHUS MPU 3aIaHHOM 3HAUCHUU X.

18. PazpaboraTh mpOEKT, B KOTOPOM PEaTU3yIOTCA CTaHAAPTHBIX OTEpaluu
Haj TpEXMepHBIMH Bektopamu @ = X7+ Vj +zK. Co3aTh COOTBETCTBYIOIIHE
CTPYKTYPBI, GYHKIIMHA C HIMH U PEATM30BaTh TIEPETPY3KY OMEPaTOPOB.

19. PazpaboraTh IpOEKT, B KOTOPOM PEATU3YIOTCA CTAaHAAPTHBIX ONepaluu
HaJ  KOMIUIEKCHBIMM  4HCJIaMH B  ajrebpauueckoil  dopme___z = A+iB.
i — kommutekcHas equanua i =V—1. Cosnats COOTBETCTBYIOIIHNE  CTPYKTYPHI,
GyHKIIMY ¢ HUMU U PeaJIM30BaTh MEPETPY3KY OMEPaTOPOB.

20. Pa3paboTaTh MPOEKT, B KOTOPOM PEATU3YIOTCSI CTaHAAPTHBIC OTEPAIHH
HaJ KOMIUIEKCHBIMM 4YHCIaMH B OKCIOHEHIHanbHOH (dopmez =", i
KOMIUTeKCHas exuauua i = V—1. Co3zars COOTBETCTBYIOIIHNE CTPYKTYPHI, QYHKIIHH C
HUMU U PeaIn30BaTh MEPETPY3Ky OMEepaTOpPOB.

4.2 J1Jis IpOMesKyTOYHOM aTTeCTAIUU

Ipumep 3auemnvix 3a0anuii (OM 1).



1. Jlan pa3mep (aitna B Oaiitax. Mcrnonb3ys onepainuio JeJeHUs] HAIeNno, HAalTH
KOJIMYECTBO TMOJIHBIX KUJI00AaHTOB, KOTOpPBIE 3aHUMAaET AaHHbIN (aitn (1 kumobalT =
1024 Gaiita).

2. Jlanwl mienslie nonoxkutenbhublie unciia A u B (A > B). Ha orpeske mmuHBI A
pa3MenIeH0 MAaKCHUMAJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JiauHbl B (0e3
HajoeHui). Mcronb3ys onepanuio ASICHUs HALeI0, HAUTH KOJUYECTBO OTPE3KOB
B, pa3menieHHbIX Ha OTpe3Ke A.

3. Jlano Tpex3HauHoe yuciio. Hailtu cymmy u pousBeaeHue ero mudp.

4. JlaHO Tpex3HAayHOE 4YHCJIO. BbIBECTH 4YMCIO, TONYYEHHOE IPU MPOUYTECHUU
MCXOJHOTO YHCJIA CIpaBa HAJEBO.

5. lano menoe yuciao A. IlpoBeputb MUCTUHHOCTH BbICKa3bIBaHUs: «Yucio A
SBJIAETCS ITOJIOKUTEIBHBIM.

6. Jlaubl nBa wnensix uucina: A, B. IlpoBeputrb HCTMHHOCTH BBICKA3bIBaHUS:
«Kaxnoe u3 uncen A u B Heuetnoe»

7. dansl Tpu uensix yucna: A, B, C. IIpoBepuTh MCTUHHOCTH BBICKA3bIBAHUS:
«Kaxpgoe u3 uncen A, B, C mo10XUTEIHLHOEY.

8. Jausl Tpu menbix uucia: A, B, C. IIpoBepuTh UCTHHHOCTH BBICKA3bIBAHUS:
«Xots O0n1 ogHO U3 yncen A, B, C 1oJI0KUTENBEHOSY.

9. lano memnoe umcio N (> 0). ChopmupoBaTh W BBIBECTH IEIOYUCICHHBINA
cnucok pazMepa N, comepxamuid N IepBbIX MOJOKUTEIbHBIX HEYETHBIX YHCEI: 1, 3,
5, ...

10. Hano nenoe uucio N (> 1), a Takke HepBbId 4jieH A W pa3HOCTh D
apumernyeckoit mnporpeccur. ChopMUpPOBaTh U BBIBECTH CIHUCOK paszMepa N,
conepkamuii N nepBbpIX WICHOB JaHHOU mporpeccuun: A, A + D, A + 2+D, A + 3D,

11. JaH cnucok A HeHyJeBbIX 1eabIX yncen pa3mepa 10. BeiBecTu 3HaueHue
IIEPBOTO M3 TeX ero 3jeMeHTOB AK, KOTOpble yaoBIeTBOPAIOT HepaBeHCTBY AK <
A10. Eciu Takux 3J€MEHTOB HET, TO BeIBecTH (.

12. Jan cnucok pasmepa N u uensie yucna K u L (1 < K <L < N). Haiitu
CyMMY 3JIEMEHTOB cniucka ¢ Homepamu oT K 1o L BKIIrounTensHo.
13. Hanbl tenvle nonoxutenbHblie yuciaa N1 m N2 wu crpoxku S1 m S2.

[TomyunTh M3 3THUX CTPOK HOBYIO CTPOKY, cojepkailyio mnepBbie N1 cHMBOJIOB
cTtpoku S1 m nmocneanue N2 CUMBOJIOB CTPOKH S2
14, Han cumBon C u ctpoka S. YIBouTh Kaxjoe BXxoxjaeHue cumpoia C B
CTPOKY S.
15. an cumBou C u ctpoku S, SO. [lepen kaxapiM BxoxaeHueM cumBonia C B
CTPOKY S BCTaBUTH CTPOKY SO.

Ipumepor sx3amenayuonnvlx 6uremos (OM 2):

buner Ne 1

1. TpancnsaTop. Pa3HOBUIHOCTH TPAHCIATOPOB

2. Ocobennoctu apupmeTrueckux oneparuii Ha C++. COBMEIICHHBIH OmepaTop
npucBanBanus. Yemy Oyzer paBeH pe3ynbrar BeiuuciaeHus: intl, k=2, m=10; i =



N . 2i-1
(m)/(m/k - 5); 3. IToctpouts Tabmuiy GyHKIHMHA F(x)= 3 (-1)' (20~ it xe[-3-10

= (3i)!
1:4+3-101] ¢ marom 5-102. N - mo60e KOHEYHOE 11eN10€e Yrcio. Mcnons3oBaTh
PEKypPEHTHbIE COOTHOILEHHS U HE MCII0JIB30BaTh (PYHKIUIO POW JIJIs OTydeHHs

crenenu (-1).

bunet Ne 2

1. ITonsarue notok Ha C++. KoHCOIBHBIEC IOTOKU BBOJA/BBIBOIA

2. Paznuuue B mepenaye mapaMeTpoB 10 3HAYCHUIO U MO ccblke: Kakoit pe3ynbprar
MOSIBUTCS] HA KOHCOJIU TTOCJI€ BBITIOJIHEHUS TTPOTPAMMBbI

inta, b, c, d;

void f( int a, int& c, int& d)

{

int b;

a=5,¢c=7;b=9;

i

nt main()

{

a=1;c=1;b=1;f(ba,c); cout<<<< b; return 0;
¥

3. 3aBHCHMOCTb CUTHalIa OT BpeMeHH t ompenenserca gpopmynoii U(t)=esM,

Peructparus curnana U(t) peamusyercs na mutepBaie te[1;10],At=1 . Cosznatb
MacCHB M3 3HAYCHMI CHTHAJa U HalWTH MOMEHT, KOTJa CHTHAJl HIMEET MaKCUMAJIbHOE
3HaueHHue. 3HaueHue napamerpa k=1,3-10-3

buner Ne 3

1. Pa3paboTka (QyHKIMU BBIYHMCIECHHUS CYMMBlI KOHEYHOTO psAla MO 33aJaHHOMY
apryMeHTy U YUCILy WICHOB psija.

2. CrpykTypbl: IIA0JOH CTPYKTYpbl, B KaKUX CIy4asx YAOOHO MOJb30BATHCS
CTpykTypou. I[IpuBecTu npumepsl.

3.Jlana uadopmarys 0 KOMHaTaxX B OOIIEKUTHUH, 3allMcaHHas B (paiiie. 3anuch
uMeeT BUJl: (paMUIIK, HOMEP KOMHATHI, (hakyIbTeT, momaib. COCTaBUTh CIIUCOK
CTYJIEHTOB C 3aJJaHHOTO (haKyJbTETa U HANTH CPEU HUX TEX, KTO KUBET B KOMHATE C
HaWMeHbIIeH Tomanaso. HoBas ctpykrypa: hamunus, miomaas KOMHATHI.

buner 4
1. Yro Takoe muHAMHUYECKas TUOU3AIUsA AaHHBIX? UTo mpemcTaBisior u3 ceds
nepeMeHHbIe, 00bEKTHI, CChUTKK? Kakue mBa 00s13aTeIbHBIX OISl UMEeT 0OBEKT?
2 JlaHa cTpoka, coaepiKalias MmojHoe uMs (¢aijga, TO €CTh UMS JHCKa, CIHCOK
KaTajoroB (MyTh), COOCTBEHHO MMs M pacIiupeHue. BuIIenuTs U3 3TOW CTPOKH
pacmipenue Qaiina (0e3 mpeamecTByomel TOUKH).

buner 5



1. Yto Takoe 0OBEKT M YTO TAaKOe MEepPEeMEHHas, Kak OHU MEeXIy co00il cBsI3aHbI?
['me xpanuThest HHPOpMAIHs O TUIE 00bekTa? UTO TaKoe CUETUHK CCHUIOK U KaKHe
(YHKIIUHN OH BBITIOJTHAET?

2 JlaHa cTpoKa-IpeAJIO’KEHNE C M30BITOYHBIMU MpoOeTaMu MEXIy CIOBaMHU.
[TpeoOpa3oBath ee Tak, 4TOOBI MEXy CIOBaMH ObIJI POBHO OAMH IMPOOeI.

buner 6
1. HazoBuTe HIMKIMYECKHE KOHCTPYKIIMU S3bIKAa IMpOTrpaMMHUpoBaHusA. ONUIINATE
KOKIYI0 U3 HUX, IPUBEAUTE MPUMEPHI UCIIOJIB30BAaHUS B MPOrpaMMHOM Koje. B
YeM OTJIUYHC [IUKINICCKUX KOHCTPYKITHH.
2. Jlansl 1enblie mojoxkurtenbHbie uncia M, N u Habop u3 N uucen. ChopmupoBaTh
Matpuiry pazmepa M x N, y KOTOpoi B KaXJI0W CTPOKE COAEP)KATCS BCE YHCIIA U3
HCXOJHOTO Habopa (B TOM K€ MOPSIKE).

buner 7
1 .IlpucBanBaHuy KOPTEKEN M CHUCKOB.  I[IpucBanBanne 1OCIIEIOBATENBHOCTEMN.
PacmmmpeHnHnoe pacnakoBbIBaHUE MOCIEIOBATEIBHOCTEN. Packpoiite BOIpPOCH Ha
npumepax
2. Jlanbl nenelie noyioxutenbubie ynciaa M, N u na6op u3 N uucen. ChopMupoBath
Martpuiy pazmepa M X N, y KOTOpOH B KaXKJI0U CTPOKE COJEPKATCS BCE YUCIIA U3
UCXOJTHOTO Habopa (B 0OpaTHOM MOPSIIKE).

buner 8
1. Korma BnepBeie mnosBuiacs Python, kro co3marens maHHOTO —s3bIKa
nporpamMmmupoBanus. Ilog BAMSHMEM KakuX SI3BIKOB  MPOTrpaMMHUPOBAHUS
co3naBaiicsi Python. KakoBbl OCHOBHBIE OCOOCHHOCTH S3bIKa MPOTrPAMMUPOBAHMS
Python.
2. Nau daiin nensix yncen. Co3aark HOBBINM (hailyi, copeprKalluii T€ K€ SJIEMEHTHI,
YTO M UCXOJHBIN (hailsl, HO B 0OpaTHOM MOPSJIKE.

buner 9
1 Yro npexacrasisier u3 ceds mporpaMma He si3blke mporpammupoBanusi Python?
Ncxoanwiii nmporpaMmHbIi Koj, uTo 3T0? Kakum 00pa3zoM moJiydaeTcs JaHHBIN
koz? Uto takoe OaiT-koa? Kakum oOpa3zom nomydaercs on? Uro takoe PMV?
2 JlaHbl KOOpAMHATHI JBYX Pa3IMYHBIX MOJIed maxmaTHOM mocku x1, yl, x2, y2
(uenble 4yucna, Jexamuye B auanaszo”He 1-8). IIpoBeputrb HCTHHHOCTH
BbICKa3bIBaHUs: «Dep3b 32 OAMH X0l MOKET NEPEUTH C OAHOTO TOJISI HA APYTOe».

buner 10
1. HazoBure oOnacTu mnpuMeHeHus si3blka mporpammupoBanus Python. Kakwue

3aJ1a4yu MOKHO pemiaTth ¢ momoiisio Python.
2 Jlano ums daiina u mnenoe uynucio N (> 1). Co3nath ¢aiii 1enbiX Yucell ¢ JaHHbIM
UMEHEM U 3amucath B Hero N MOJIOKHUTENbHBIX YeTHBIX yrcen (N, N-2, ...).
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